ERICAN 


(Entered at the Post Office of New York. N. Y., as Second Class Matter. Copyright, 1905, by Munn & Co.] 


Vol, XCIII.—No. 3. | } 7 5 5 - a ° 
DS RG ea AIAeEED 18S, = | NEW YORK, JULY 15, 1905. oe oo Veen 


Copyright 19U4 by Underwoou and Underwous, 


THE SIXTY-FIVE FOOT PORTRAIT STATUES OF RAMESES II, BEFORE THE ROCK-HEWN TEMPLE OF ABU SIMBEL, EGYPT.—|See page 46.] 


42 
SCIENTIFIC AMERICAN 


ESTABLISHED 1845 
MUNN & CO., - - Editors and:Proprietors 


Published Weekly at 
No. 361 Broadway, New York 


TERMS TO SUBSCRIBERS 


Qne copy, one year for the United States. Canada. or Mexico......... $3.00 
One copy, one year. to any foreign country, postage prepaid. £0 lés. 5d. 4.00 


THE SCIENTIFIC 4MERIVAN PUBLICATIONS. 


Scientific American (Established 1545) $3.00 a year 
Scientitic American Supplement (Hstablished 187% 5.00 bis 
american Homes and Gardens vue 
Scientific American Export Hdition (Established 1878). 

The combined subscription rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order, or by bank draft or check. 

MUNN & CO., 36] Broadway. New York. 


NEW ieee SATURDAY, JULY 15, 1905. 


— 


The Editor is always glad to receive for examination illustrated 
articles on subjects or timely interest. [tf the photographs are 
sharp, the articles short, and the facis authentic, the contributions 
will receive special attention. Accepied ar ucies will be paid for 
at regular space rates. 


A POOR START. 

The most ardent advocates of the Panama Canal 
must admit that, admirably as the government has 
handled the matter of the purchase of the Panama 
Canal property, it has made something approaching to 
a very pitiful fiasco in its attempt to commence actual 
construction of the canal. 

The Scientiric AMERICAN for many years past has fa- 
vored the prosecution of this great work. It was our 
conviction that if the United States, with its vast ex- 
perience in great engineering works, once took hold of 
the Panama enterprise, it would push it through to 
completion with economy and dispatch. We still be- 
lieve that the United States can accomplish this great 
work with economy and dispatch; but we are just 
as fully satisfied that it will never so accomplish it, 
unless the halting policy that has thus far marked our 
efforts at construction be abandoned. 

We have spoken above of this country’s “vast expe- 
rience in great engineering works.” If this experience 
is to be applied with practical results at Panama, it 
must be applied along the same lines on which it has 
produced such splendid results in the upbuilding, let 
us say, of the great railroad system of the United 
States, a system which in its rapidity and economy of 
construction, is without a parallel in the world. In 
building that system, and particularly in the later 
years in which the greater part of the work has been 
done, the organization of the working forces has been 
noticeable for its simplicity and directness. The com- 
bination of a president, a treasurer, an auditor, and a 
chief engineer, the last-named absolutely untrammeéled 
when once the main outlines of his work have been 
passed upon, has enabled this country to construct the 
various lines of a great railway system over 200,000 
miles in length with a smoothness, rapidity, and a 
dispatch that have won the admiration of the world. 

There is absolutely nothing in the Panama situation 
to prevent the application of the railroad methods of 
organization in carrying the work through. As far as 
the constructive features are concerned, it must be a 
one-man job; and we do not hesitate to say that there 
are not merely half a dozen but fully a score of civil 
engineers in America to-day, any one of whom is capa- 
ble, if left absolutely untrammeled by unnecessary red. 


tape, of taking hold of the Panama Canal, enormous © 


undertaking though it be, and pushing it through to 
completion within a specified time and for a specified 
cost, and with just as much absence of friction, de- 
lay, graft, bickerings, political interferences, and all 
other petty and pure childishness of that kind, as sim- 
ilar works have been and are being carried through 
by these same men for the various railroads of this 
country to-day. 

A cubic yard of earth, hard-pan, or rock is about the 
same thing at Panama as it is in the Rocky Mountains 
or on the plains of Dakota. In Panama so many mil- 
lion tons of it can be dug up, blasted out, and carted 
away, with as much certainty as to cost as it can in 
the mountains or on the plains of the West. A single 
chief engineer of the Panama Canal, if given an abso- 
lutely free hand, can gather around him a staff of en- 
gineers just as efficient for their work as any he may 
have handled when building railroads in a more north- 
ern clime. The contractors are ready with their plant 
and appliances to do just as expeditious work at Pan- 
ama as in Maine, Missouri, or California, and the 
work they do will be measured up, appraised, and 
vouched for by the chief engineer and his subordinates 
with just as little “lost motion” and with as great dis- 
patch as in the construction or rebuilding of railroads. 

If the unfortunate experience of the government in 
its initial work on the construction of the canal has 
no other effect than to teach the above lesson, it will 
not have been for naught. The course of events sug- 
gests that the scheme of administration, as at present 
adopted, is greatly over-elaborated and is so cum- 
bersome that it will ever be in danger of breaking 
down of its own weight. 
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We are free to admit that the circumstances of the 
precipitate withdrawal of the late chief engineer from 
the work would seem to augur ill for the one-man 
control of the work above suggested—that is, if we are 
to believe that, in the motives that prompted Mr. Wal- 
lace in his resignation, he represents the ethics of the 
body of professional men to which he belongs. We 
candidly believe that he does not. Catistic as were the 
words of Secretary Taft in commenting upon his with- 
drawal ‘for lucre” from a post of such high honor, they 
were none too severe. On the other hand, it may well 
be that there were many exasperating hindrances to 
the work of Mr. Wallace, due to the complicated na- 
ture of the administration of the canal, which have in- 
fluenced his withdrawal. Be that as it may, we are 
satisfied that if the prerogatives of the present chief en- 
gineer of the canal were enlarged to the full scope with 
which he has been familiar in railroad work; and if the 
work could be organized on the well-tried lines of direct- 
ness and simplicity that characterize railroad construc- 
tion, there would be an -end of the present confusion, 
and the digging of the canal would be pushed through 
steadily to completion. 

SO OO OOO 
PEARY AND THE NORTH PCLe 

The start of the ninth journey of Commander Peary 
to the Far North is marked by the quiet determination 
that is characteristic of explorers who attempt the 
perilous quest of the North Pole. And yet it is well 
understood among those who are familiar with the 
problem of Arctic exploration, that no expedition for the 
discovery of the North Pole has started under condi- 
tions that were, with a single exception, so favorable to 
success. That exception, however, is a serious one, and 
were it imposed upon a less experienced and indom- 
itable leader, it might well mean the wrecking of the 
whole expedition. We refer to the fact that Peary is 
short some $30,000 of the sum necessary to thoroughly 
equip his expedition and provide that margin for contin- 
gencies which, in a venture of this kind, should always 
be a broad one. The explorer starts within a few days. 
That is certain. 


starting handicapped and burdened with the thought 
that he is running at all times perilously near to the 
limit of his resources, depends upon the immediate 
liberality of those who may feel themselves able to 
furnish the sum needed for a full equipment. We men- 
tion, in passing, that contributions may be forwarded 
to Herbert L. Bridgman, the treasurer of the Peary 
Arctic Club, at 52 Wall Street, this city. 

If, as we sincerely hope, the necessary funds are im- 
mediately forthcoming, Peary will set out for the 
North Pole under conditions that should command suc- 
cess, that is, as far as success is “dependent upon hu- 
man and not natural conditions. Success is largely a 
question of the man, of the ship, and the company. Of 
the man it is scarcely necessary to speak; for in his 
previous journeys he has exhibited in a high degree 
the requisite judgment, resolution, and endurance that 
go to make up a successful Arctic explorer. He is per- 
fectly familiar with the conditions, and in his previous 
dash for the Pole he went far enough north on the final 
sledge journey to be able to form a reasonable presump- 
tion as to the character of travel that lies between his 
farthest north and the Pole itself. Elsewhere in this 
issue we give a description of the ship “Roosevelt.” 
She represents the combined experience of her com- 


“mander and of many explorers who-have preceded him; 
‘and the $100,000 that was spent upon her has been de 


voted entirely to giving her great structural strength 
both in the hull and the engines, and not a penny of it 
has been wasted on merely decorative or luxurious fea- 
tures. In fact, the “Roosevelt” is decidedly Spartan- 
like in the extreme severity of her appointments. The 
ship’s company that goes to the Far North will join 
at Cape Breton, and it will be composed of men who are 
familiar with Arctic navigation. It is not upon them, 
however, that the ultimate success of the expedition 
will depend, so much as upon the twenty-five selected 
Eskimos who will make.the final dash with Peary for 
the North Pole. Many of these have been living, for 
some time past, in the neighborhood of the point on 
Grant Land from which the sledge journey will be 
commenced. To these natives the trip, except for its 
ruggedness and the cutting loose from the outside 
world, will not involve the novel and untried exper- 
jences which the public might naturally suppose. In 
other words, these hardy, faithful, and courageous peo- 
ple will form an ideal company for the last supreme 
effort. 

In the course of an interview of the writer with 
Commander Peary on board the “Roosevelt,” the ex- 
plorer outlined the plan of campaign by which he hopes 
to reach the North Pole in the spring of 1906. He will 
start early this month from New York and sail to Cape 
Breton, where the present ship’s complement will leave 
her and the crew which will take her into the Arctic 
regions will be shipped. Here he will take on the re- 
mainder of his stores and five hundred tons of coal. 
From Cape Breton he will steam at a reduced speed, 
in order to economize coal, direct for the northern coast 


The alternative of his setting out, 
amply supplied with every material resource, or of his” 
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of Greenland, the scene of his former explorations. The 
large amount of ice which has been coming down from 
the North this year encourages the belief that more 
than usually open water will be found. When the 
“Roosevelt” encounters the ice the real battle with the 
difficulties of the frozen North will commence. It is 
now that the powerful compound engine and the broad- 
bladed propellers of the ship will be called on for their 
supreme effort. Normally the engine horse-power is 
from 1,000 to 1,100, but as soon as the ice pack is en- 
countered, live steam wil! be turned into the low-pres- 
sure cylinder, and the available thrust on the propeller 
will represent about 1,500 horse-power. The peculiar 
form of the bow, and of the underwater sections for- 
ward, will now begin to tell, and the good ship will be 
able to smash her way through. ice which would have 
been impassable to any of Commander Peary’s earlier 
ships. : 

He expects to reach latitude 83 north, off the most 
northerly point of Grant Land, before he is frozen 
in, or by September 15. The winter will be spent in 
preparing the outfit, and Commander Peary states thai 
this work alone will furnish abundant occupation and 
interest during the long winter’s night. The articles 
to be made include fur clothing, sledges for the final 
dash to the Pole, harness for the dogs, whips, tents, 
stoves, and the preparing and packing of rations. The 
sun begins to show its rim above the horizon on Feb- 
ruary 28; but, of course, there is twilight for many 
days preceding that. Hence, the start on the great 
sledge journey will be made early in February. The 
ship will be the base from which the expedition will 
work, and the complement of fifteen men who consti- 
tute its crew will remain on her. The North Pole party 
will be made up of twenty-five sleds with one Eskimo 
and six to eight dogs to each sied. They will be heavily 
loaded down at the start with provisicns, outside of 
which very little will be carried beyond the necessa~y 
instruments in the way of sextant, theodolite, aneroid 
barometer, etc. 

Regarding the character of the travel which he would 
be likely to meet with on the 420-mile journey from the 
ship to the Pole, Commander Peary frankly admitted 
that he expected it to be of the very roughest, consisting 
probably, unless land should be found, of a mass of 
broken and up-ended ice, presenting a scene of confusion 
that it would be difficult to describe. He estimates that 
he will make about ten miles a day on the outward trip, 
and fifteen miles a day, because of his lighter load, on 
the return journey. Should the difficulties prove even 
greater than this rate of speed would indicate, and pro- 
visions runs short, it would become necessary to kill 
off the dogs for food—a contingency which happened on 
one of his excursions, when the party returned with but 
cne dog left out of the many with which the expedition 
started. It should be mentioned in closing, that if the 
necessary funds are forthcoming the explorer will estab- 
lish wireless communication between the various sta- 
tions of the expedition—an installation which would 
contribute not a little to the ultimate success of the 
venture, 

8 
TIME FOR ANOTHER PRINCIPIA, 

A general restatement of physical science is now 
due. The extensive researches in the higher phases 
and states of matter, beginning with Crookes, and ex- 
tending to the present, have so enormously expanded 
all conceptions of nature, that a vast work like New- 
ton’s Principia is urgently needed. The new book 
would be basic, fundamental, and epoch-making. For 
when gravitation was discovered and its phenomena 
reduced to rigid law, all men at once saw that it was 
part of the base of the existing order of things. But 
Crookes’s first vacuum tube made us a pre of the exist- 
ence of phenomena equally portant Radiation is as 
basic as attraction. And it may eaSily be imagined 
to be actually of greater use in the sidereal structure, 
if one mode of aettyity can be more potent than an- 
other. 

There exist without doubt many other phases of 
radiance besides the Alpha, Beta, and Gamma; as many 
possibly as there are letters in the alphabet. Every 
nook and corner of the universe must be, and in the 
very nature of things is, saturated with radiations, and 
of many kinds or phases. The researches of J. J. 
Thomson on corpuscular states of radiance ought to be 
incorporated into the new Principia without change— 
word for word, as well as the marvelous papers read by 
Arrhenius at the International Congress of Science in 
St. Louis also. And his great paper written in the 
Lick Observatory in July, 1904, and now published as 
Bulletin No. 58, should be transferred without change, 
bodily. This is one of the most remarkable scientific 
productions of any age. The work of the Curies would 
make several chapters of the new book. The writer 
has been in Mount Lowe Observatory for five years, and 
it does seem that science has received more remarkable 
and splendid additions than at any time since Newton. 
For is it not as great to find that there is a flux every- 
where within the universe as to detect the laws of 
gravitation? It may prove to be greater. The sun 
may not be required to shrink in diameter nine inches 
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daily to maintain its present rate of radiation. The 
process of receiving and sending out corpuscles is com- 
petent to supply all its radio-activity. And it can 
issue many kinds of radiance, so long as the inter- 
change with other suns is maintained. The problem 
here now is so much larger than any ever presented 
to man before, that all others appear to be childlike 
in comparison. It is to discover, rescue from space, 
and use these obscure radiations from our own and 
other suns. All other employments that can be en- 
gaged in by human hands are as straws beside this 
chief of all work and research, Arrhenius shows that 
many particles, balanced by radiance and attraction, 
“swim in space” in regions adjacent to suns; but vast 
quantities not in the clutch of critical forces escape and 
dart into space. These are surely the corpuscles of 
electricity exploited by Thomson. For three years the 
floods of mail received here, letters, essays, pamphlets, 
books, everything, have one inevitable trend and ten- 
dency, and that is: The universe rests on an electrical 
base. In other words, nothing exists but electricity. 
This doctrine comes here from all directions. This 
universe is now maintained by “action at a distance”; 
that is, radio-activity is its sole support. There is not 
a trace of a new idea in this, It is exceeding familiar. 
All have heard of it thus: “Action and reaction are 
equal.” This is flux and flow of radiance in a nut- 
shell. 

Then the universe is alive, is a living organism. 
This is familiar also; it was said in India many thou- 
sands of years ago, and has teemed on the pages of all 
Aryan literature since. None gave it attention, think- 
ing it to be a vagary of some poet. The reception and 
emission of electrical corpuscles by every sun in exist- 
ence are the causes of every conceivable phase of radi- 


ance. These two combined constitute the life of Na- 
ture. All work like that of Roentgen, Lenard and a 


hundred like them must be put into the great Prin- 
cipia. 

It is a wonderful thing to be upon a mountain 
and watch the scientific literature change. And the 
most astonishing of all is to behold two things: the 
rapidity and worldwide unanimity of wheeling into 
the grand procession or march on the “electrical way.” 
There are electrical “pushes and pulls’ everywhere, 
universal and cosmical. They are so delicate that 
early physicists in many cases could not detect them. 
But now they are being explored with comparative ease. 
Thus every form, phase, condition, state, or type of 
radiation is corpuscular. Circulation throughout the 
universe is a rigid proof of conservation. Radiance is 
manufactured on the surfaces of suns. Radium is all 
right, and does not conflict with conservation. It re- 
ceives and pays out like suns. So does everything else, 
The radiations of most phases of matter are too feeble 
to be detected by present means. For the words action 
and reaction are equal. They ought to go into the new 
Principia thus: Activity and return are equal. Great 
is the demand from all sides for the Principia. 

EEE > 


BURKE’S OWN ACCOUNT OF THE SPONTANEOUS ACTION 
OF RADIUM ON GELATIN MEDIA, 

The following is an abstract of the communication 
which was made to Nature by Mr. J. Butler Burke, of 
the Cavendish Laboratory, Cambridge, and which has 
given rise to so much sensational newspaper discus- 
sion: 

“Tn the course of some experiments on the formation 
of unstable molecular aggregates, notably in phos- 
phorescent bodies, I was led to try whether such dyna- 
mically unstable groupings could be produced by the 
action of radium upon certain organic substances. It 
will scarcely be necessary to enter here into an account 
of the many speculative experiments which I have at 
one time or another tried, but it will suffice if I de- 
scribe, as briefly as possible, the experiment which, 
among others, has led to a very curious result, and 
that is the effect of radium chloride and radium bro- 
mide upon gelatin media, such as those generally used 
for bacterial cultures. 

“An extract of meat of 1 pound of beef to 1 liter of 
water, together with 1 per cent of Witter peptone, 1 
per cent of sodium chloride, and 10 per cent of gold- 
labeled gelatin, was slowly heated in the usual way, 
sterilized, and then cooled. The gelatin culture med- 
ium thus prepared, and commonly known as bouillon, 
is acted upon by radium salts and some other slightly 
radio-active bodies in a most remarkable manner, In 
one experiment the salt was placed in a small her- 
metically-sealed tube, one end of which was drawn out 
to a fine point, so that it could be easily broken. This 
was inserted in a test-tube containing the gelatin 
medium. The latter was stopped up with cotton wool 
in the usual way with such experiments, and then 
sterilized at a temperature of about 130 deg. C. under 
pressure for about 30 minutes. Cultures without ra- 
dium were also at various times thus similarly steril- 
ized. When the gelatin had stood for some time and 
become settled, the fine end of the tube containing 
the radium salt was broken, from outside, without 
opening the test-tube, by means of a wire hook in a 
side tube. The salt, which in this particular experi- 
ment, consisted of 24%. milligrammes of radium bromide, 
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was thus allowed to drop upon the surface of the gela- 
tin. 

“After 24 hours or so In the case of the bromide, and 
about three or four days in that of the chloride, a pe- 
culiar culture-like growth appeared on the surface, and 
gradually made its way downward, until after a fort- 
night, in some cases, it had grown fully a centimeter 
beneath the surface, If the medium was sterilized 
several times before the radium was dropped on it, so 
that its color was altered, probably by the inversion of 
the sugar, the growth was greatly retarded, and was 
confined chiefly to the surface, It was found that plane 
polarized light, when transmitted through the tube at 
right angles to its axis, was rotated left-handedly in 
that part of the gelatin containing the growth, and 
in that part alone. : 

“The controls showed no contamination whatever 
and no rotation. The test tubes were opened and micro- 
scopic slides examined under a twelfth power. Objects 
were observed which at first sight seemed to be mi- 
crobes, but as they did not give sub-cultures when in- 
oculated in fresh media they could scarcely be bacteria. 
The progress of any of the sub-cultures after a month 
was extremely small, and certainly too small for a bac- 
terial growth. It was not at all obvious how bacteria 
could have remained in one set of tubes amd not in the 
other, unless the radium salt itself acted as a shield, 
so to speak, for any spores which may originally have 
become mixed with the salt, perhaps during its manu- 
facture, and when imbedded in it could resist even the 
severe process of sterilization to which it was submit- 
ted. On heating the culture and re-sterilizing the 
medium, the bacterial-like forms completely disap- 
peared; but only temporarily, for after some days they 
were again visible when examined in a microscor‘ic 
slide. Nay, more, they disappeared in the slides when 
these were exposed to diffrtsed daylight for some hours, 
put re-appeared again after a few days when kept in 
the dark. Thus it seems quite conclusive that what- 
ever they may be, their presence is at any rate due to 
the spontaneous action of the radium salt upon the cul- 
ture medium, and not alone to the influence of any- 
thing which previously existed therein. When washed 
they are found to be soluble in warm water, and how- 
ever much they may resemble microbes, they cannot 
for this reason be identified with them, as also for the 
fact that they do not give sub-cultures as bacteria 
should. 

“Prof. Sims Woodhead has very kindly opened some 
of the test-tubes and examined them from the bac- 
teriological point of view. His observations fully con- 
firm my own. He assures me that they are not bacteria, 
and suggests that they might possibly be crystals. 
They are, at any rate, not contaminations. I have 
tried to identify them with many crystalline bodies, 
and the nearest approximation to this form appears to 
be that of the crystals of calcium carbonate, but these 
are many times larger, and, in fact, of a different order 
of magnitude altogether, being visible under compara- 
tively low powers; and are, moreover, insoluble in 
water. A careful and prolonged examination of their 
structure, behavior, and development leaves little doubt 
in my mind that they are highly organized bodies, al- 
though not bacteria. Unfortunately, the quantity is 
so very minute that a chemical analysis of their com- 
position is extremely difficult. The amount of salt in 
the first instance is so small, and the number of ag- 
gregates, or whatever they may be, thus produced per- 
haps still smaller. 

“Photographs, together with the numerous results of 
eye observations, indicate that a continuous growth 
and development take place, followed by segregation. 
The stoppage of growth at a particular stage of devel- 
opment is a clear indication of a continuous adjust- 
ment of internal to external relations, and thus sug- 
gests vitality. They are clearly something more than 
mere aggregates in so far as they are not merely capa- 
ble of growth, but also of sub-division, possibly of re- 
production, and certainly of decay. 

“T have ventured, for convenience, in order to dis- 
tinguish them from either crystals or microbes, to give 
them a new name, radiobes, which might, on the 
whole, be more appropriate as indicating their re- 
semblance to microbes, as well as their distinct nature 
and origin. Some slightly radio-active bodies appear 
also to produce these effects after many weeks... A 
more detailed account of these experiments will be pub- 
lished shortly. This note merely contains some of the 
principal points so far observed.” 

—__—_o+ 0+ 0. —_—_——_—_—_—-— 
THE CURRENT SUPPLEMENT, 

The current SUPPLEMENT, No. 1541, opens with a well- 
illustrated and well-written article bv Herbert I, Ben- 
nett on the building of the Santa Fé Railroad into 
San Francisco. Carl Lautenschiaeger, who has become 
well known to Americans by his connection with the 
New York Metropolitan Opera House, writes on “The- 
atrical Engineering, Past and Present.” It is a well 
known fact that steamers will perform vibrations of a 
magnitude that depends upon the design and location 
of the engine. The well-known German marine en- 
gineer, Otto Schlick, has formulated some valuable 
rules for the construction and arrangement of the 
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marine engine, calculated to minimize these vibrations. 
It is mainly due to his investigations that modern 
transatlantic liners may sail at speeds of twenty-four 
knots. Schlick’s investigations have been carried out 
by means of an instrument of his invention called the 
Pallograph, described in the current SupPLEMENT by 
The “Dey” Time Register is 
described by Emile Guarini. Sir William White con- 
tinues his discussion of submarines. In an entertain- 
ing article by T. C. Hepworth, the incongruities and 
anachronisms of artists are treated. Charpentier finds 
that odorous substances are definitely acted upon by 
the N-rays. The results of his researches are summar- 
ized in a brief note. Prof, August Smithells writes on 
the Temperature of Flames. Recent progress in pho- 
tography is reviewed by Dr, Ludwig Guenther. <A his- 
tory of the telephone is presented by W. H. Sharp, in 


which the claims of Reis are revived. 
et alpen pepe 


OPENING OF EXTENSIONS OF THE NEW YORK CITY 
SUBWAY, 


On Monday, July 10, the Broadway section of the 
Rapid Transit Subway, comprising two tracks, extend- 
ing from Wall Street to Battery Place, through which 
it passes in the form of a loop, as at City Hall Park, 
and the Lenox Avenue Hast Side extension from 135th 
Street under the Harlem River to the elevated section 
at 149th Street, and thence via Westchester Avenue 
and Boston Road to West Farms, was opened to the 
public for the first time, trains being run on five min- 
utes headway. This marks approximately the comple- 
tion of the Manhattan system, except the Washington 
Heights extension, which is to be in operation before 
the expiration of the summer. 

The tunnel under the Harlem River is composed of 
two separate tubes, having a space below the roadbed 
of five feet, to collect seepage that may accidentally 
leak through. Pumps are provided in the center and 
at each end to draw this water out in emergencies. 

The tunnel is dry at all times, and resembles in ap- 
pearance the stretch between 33d Street and 42d Street 
on Fourth Avenue. The bottom of the tunnel is thirty 
feet below the river surface. The successful termina- 
“tion of this great work is a triumph of American engi- 
neering skill, and the facilities afforded will be of last- 
ing benefit to the city and its population. 
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OFFICIAL METEOROLOGICAL SUMMARY, NEW YORK, 

N. Y., JUNE, 1905, 

Atmospheric pressure: Highest, 30.15; lowest, 29.61; 
mean, 29.96. Temperature: Highest, 90, date, 18th; 
lowest, 51, date 8th; mean of max., 77.6; mean of min., 
60.1; absolute mean, 68.8; normal, 68.9; deficiency un- 
der the mean of 35 years, —0.1. Warmest mean tem- 
perature for June, 72, in 1888, 1892, 1899. Coldest 
mean, 64, 1903. Absolute maximum and minimum for 
this month for 35 years, 97 and 47. Average daily 
deficiency since January 1, —0.7. Wind: Prevailing 
direction, west; total movement, 7.275 miles; average 
hourly velocity, 10.1 miles; max. velocity, 46 miles per 
hour. Precipitation, 4.18; greatest, 1.19, date 12th; 
average for 35 years, 3.29. Excess, +0.89; deficiency 
since January 1, —3.21. Greatest precipitation, 7.70, 
1887; least, 0.86, 1894. Thunderstorms, 2d, 6th, 7th, 
19th, 22d, 23d, 26th. Clear days, 7; partly cloudy, 12; 
cloudy, 11. 
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Near the end of the 60’s, when most of the early 
bridge companies had been formed, there were, besides 
the engineers interested in bridge-buildiag firms, only 
a few experienced bridge engineers in this country. 
The engineers who were at that time connected with 
bridge companies were mostly men who had gained 
their experience in the employ of some railroad com- 
pany, had worked out their own type of construction, 
and had experience, not only in designing, but also 
in superintending the construction and erection of 
bridge work. Their theoretical knowledge, measured 
with the present standard, was limited to elementary 
methods, but their thorough practical training enabled 
them to combine theory and practice to the best ad- 
vantage. They understood how to make their designs 
ccnform to the methods of the workshop, as well as to 
facilitate erection. This was really the beginning of 
the development of American bridge building and of 
the distinctly American types of construction which 
at that time differed so materially from those of other 
countries. The most distinguishing feature of the 
methods then prevailing in this country, as compared 
with those of other countries, the influence of which 
is felt to the present day, is that at that time in Amer- 
ica the bridges were designed by experienced special- 
ists, and the work was constructed in shops built and 
equipped for that special purpose by experienced me- 
chanics trained in that class of work. At first these 
companies controlled the work in certain territories, or 
the contracts were awarded to them on account of the 
reputation of their engineer. However, as competi- 
tion became keener, railroads desired to purchase their 
bridges for the lowest price, and invited several firms 
or companies to submit tenders on the bidders’ own 
designs, which started the competitive system of de- 
signing and bidding on bridge work. 
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THE NAVY 
WIRELESS 
SCHOOL. 

BY WALTER L. 
BEASLEY. 
The latest 
department of 
instruction in 
the United 

States navy is 

the wireless 

school in the 

Brooklyn navy 

yard. The prac- 

tical training 
of young sailor 
electricians for 
this new and 
important 
branch of the 
service is the 
outcome of the 
rapid develop- 
ment and the 
extensive ap- 
plication to be 
made by the 
navy of this 
subtle system 
of communica- 
tion, both on 
battleships and 
coast stations. 

The wireless 
school is quar- 
tered in the 
second story of 
the Bureau of 


Equipment building in the Brooklyn navy yard, and 
is housed on board the receiving ship “Hancock.” 
Lieut. W. A. Edgar, U. S. N., is executive officer of the 


electrical and wireless school. Chief Elec- 
trician Bean, in charge of the navy yard wire- 
less station, is the main instructor, and Chief 
Electrician Delany is assistant. The class now 
being drilled have come up from the electrical 
class located below, where for three months 
they have been put through a course of elec- 
tricity in general, which is especially appli- 
cable to-ship and station requirements, where 
they are destined to be sent for future duty. 
In the general electrical class, actual work is 
given in the handling of electrical machinery, 
dynamos, and the manipulating of the electrical 
switchboard, which regulates the interior com- 
munication of a modern battleship. A facsimile 
of those used on a man-of-war is installed in 
the room, and sections are daily drilled in the 
operating of the numerous switches, etc. After 
twelve weeks’ preliminary work in general elec- 
trical school, they receive their finishing 
touches by going through a month’s practical 
instruction in the wireless class. After com- 
pleting four months of thorough and systematic 
instruction, having obtained in 
this interval a fair knowledge of 
adjusting and manipulating the 
apparatus, they are prepared to 
graduate. An interesting and pic- 
turesque sight is afforded by a 
peep into Uncle Sam’s wireless 
schoolroom. Passing down the 
long corridor of the Equipment 
Building, one hears a series of loud 
buzzing sounds. On entering the 
spacious classroom, the visitor is 
plunged into a veritable beehive 
community of bustle and sound. 
Seated around three tables are 
some twenty-five bright-appearing 
young sailors, each deeply absorb- 
ed in mastering the wireless pro- 
cess. For a limited time each boy 
is drilled at the sending key; the 
remainder at the table with pen 
and paper are engaged in receiv-~ 
ing and translating the sounds of 
the buzzer, the key of the latter 
being connected to a small bat- 
tery. The wireless navy code al- 
phabet is made up of a series of 
dots and dashes of relative length. 
These are indicated by buzzes re- 
ceived in the ear ’phone, which 
must be accurately learned by the 
beginner. They are also printed 
by the automatic Morse recorder 
on a tape line. Receiving by ear 
is, however, the most speedy, and 
the method generally employed in 
active service by operators on ship 
and shore stations, 


TALLEST CONCRETE CHIMNEY EVER CONSTRUCTED. 
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Class Observing Aerial Wires for Receiving and Sending 
on a Battleship. 


THE NAVY 


On February 21, 1905, the Height 
was 39 Feet. 


Receiving Wireless Messages at Brooklyn Navy 


WIRELESS SCHOOL. 


Fridays are examination days, when the instructors 
test the ability of each individual of the class, and 
they are marked and rated accordingly. Ten to twelve 


On March 28, 1905, the 
Chimney Had Been Built 


up to 156 Feet. 


Yard, 


The Chimney on May 
28,1905. 307 Feet 
6% Inches. 
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words per min- 
ute is the aver- 
age sending ca- 
pacity. Expe- 
rienced _oper- 
ators send 
from twelve to 
fifteen words, 
and receive as 
many as thir- 
ty. Transmit- 
ting is a mat- 
ter of power. 
Receiving de- 
pends entirely 
on delicate ad- 
justment of 
apparatus, as 
well as a keen- 
eared operator. 
Chief Electri- 
cian Bean im- 
parts the bene- 
fit of his ex- 
pert experience 
in the taking 
apart and put- 
ting together 
of all the main 
electrical in- 
struments. 
This is the 
most vital part 
of the training 
of wireless op- 
erators, who 
are destined to 
be sent, most 


of them, to remote localities, where they must depend 
entirely upon their own technical skill in the case, 
and making repairs of any breakdown of their appar- 


atus, which is most likely to occur. A novel 
sight to see is a section of the class high aloft 
on one of the fighting masts of some of the 
battleships now at the navy yard, being taken 
up by the wireless officer for an object lesson in 
examining the method of arranging the aerial 
wires. : 

During the thirty-day term, through constant 
application and daily practice of six hours, and 
through the scientific and systematic drilling of 
Chiefs Bean and Delany, the class of wireless 
aspirants have been so perfected in the art, that 
they are qualified to graduate, and are competent 
to enter any ship or shore station of the navy, 
and to flash a message from one to two hundred 
miles distance, and receive and translate the 
same. In order to get a fine body of operators, 
the government offers liberal pay inducements, 
including rations, far in excess of the remuner- 
ation given to ordinary seamen recruits. The 
latter receive only $16 per month, while the 
electrical boy, who enlists and passes the pre- 
liminary examination in electricity, is rated as 
third-class electrician, at $30 per 
month., Advancement is certain, 
if accompanied by conscientious 
and ambitious labor, up to second 
class, bringing $40, and thence to 
first class, at $50 per month. The 
highest rating of chief electrician 
amounts to $70. The high effi- 
ciency of government wireless 
telegraphs is strikingly illustrated 
by the Cape Nome and Fort St. 
Michael stations, which Gen. A. 
W. Greely, Chief Signal Officer, 
states transmit 5,000 words easily 
in an afternoon across the 107 
miles of waterway. 

——. ooo _—___ 

TALLEST CONCRETE CHIMNEY 

EVER CONSTRUCTED. 

Tacoma, Wash., claims to in- 
clude among its objects of inter- 
est the loftiest concrete chimney 
in the world. It belongs to the 
Tacoma Smelter Company, and 
has just been completed. 

From the base of the founda- 
tion to the top of the chimney is 
307 feet 6% inches, and the cost 
was $28,000. The stack was built 
to carry away the poisonous fumes 
from the smelting works at Ta- 
coma. In its construction 1,225 
barrels of cement were used, in 
addition to which the structure 
contains 105,000 pounds of T iron, 
705 cubic yards of sand, and 231 
cubic yards of gravel. Towering 
more than one hundred yards 
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from the earth, and without a single supporting guy, 
this chimney, because of its relatively narrow base, pre- 
sents a very striking appearance. 

The concrete foundation of the chimney is 36% feet 
square and 6 feet thick. For the chimney proper, the 
mixture was one part cement and three parts sand. 
From the 


The chimney is constructed in two parts. 
foundation up to 
a height of 90 
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A NEW AEROPLANE, 
BY ISRAEL LUDLOW. 

The following points in flying by means of the aero- 
plane must be cleared, either by study of the past ef- 
forts of others, or by personal experiments: The sup- 
porting power of the air, the resistance to a forward 
movement in it, the extent in square feet of the sup- 


feet there are two 
distinct shells— 
one built within 
the other; while 
for the rest of its 
height it is built 
with a _ single 
shell. 

The purpose of 
the double shell 
is to protect the 
structure from 
cracks and strains 
due to extreme 
variations of tem- 
perature. The in- 
ner shell, which 
is separated from 
the outer one by 
an air space of 
five inches, is de- 
signed to shield 
the outer shell 
from the direct 
effect of the in- 
tense heat at the 
base of the chim- 
ney; while the 
outer serves aS a 
like protection to 
the inner shell, 
by shielding it 
from cold weath- 
er, which might cause it to crack by cooling too sud- 
denly. 

The outer shell also takes up the heavy bending 
stresses caused by wind pressure. Not only are or- 
dinary conditions guarded against, but the chimney is 
expected to withstand a tornado. Circulation of air 
between the shells is secured by the provision of small 
openings at the bottom. 

The entire chimney was built in three-foot sections, 
and an average of three feet a day was made in the 
construction of 
the double _ sec- 
tion, and six feet 
per day on the 
singlé or upper 
section. Sectional 
molds were used, 
and the entire 
work was handled 
from the inside, a 
scaffolding being 
built up with the 
chimney. All ma- 
terials were rais- 
ed by means of a 
cable attached to 
the drum of the 
engine that oper- 
ated the concrete 
mixer. 

The inside 
diameter of the 
chimney is 18 
feet, and the out- 
side 21 feet. From 
base to apex the 
chimney is rein- 
forced with T 
iron according to 
the Weber system. 

The bridge built 
by J. W. Murphy 
in 1863, over the 
Lehigh River at 
Mauch Chunk, for 
the Lehigh Valley 
Railroad, was the 
first pin-connect- 
ed bridge  con- 
structed entirely 
of wrought iron 
in its main mem- 
bers; cast iron being used only for joint boxes con- 
necting the compression members. Many bridges of 
similar construction were built after this, but it 
was not until after the failure of the Ashtabula Bridge, 
in 1876, that cast iron was entirely discarded as too un- 
reliable a material to be used in any parts of a railroad 
bridge. 


Side View of the Ludlow Aeroplane, Showing Arrangement of Supporting Planes, Rudder, and Propellers. 


porting surface, the form of the flying machine, the 
material of which it is to be built, the power of the 
motor to be employed, whether propellers or moving 
wings are to be used, the form of rudders or other ex- 
pedients for effecting the steering and starting, the 
maintenance of the equilibrium, and the plan of safely 
alighting. 

The supporting power of the air has been determined. 
Prof. S. P. Langley, of the Smithsonian Institution, 
Washington, D. C., sustained under favorable condi- 


Stern View of the Ludlow Aeroplane, Showing Double Set of Propellers. 
A NEW AEROPLANE, 


tions by aeroplane a maximum of 200 pounds per 
horse-power expended. This result was reached by 
placing the aeroplanes at the end of a long arm re- 
volving about a fixed center. Hiram Maxim, Mr. Har- 
grave, and others have constructed motors weighing 
less than 10 pounds for each horse-power developed. 
Propulsion and lifting power are solved problems, and 
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it is obvious that there is the margin between 10 
pounds and 200 pounds to carry the weight of the 
aviator and the flying machine. Care and attention 
must therefore be devoted to the general form of the 
machine, with the object of obtaining automatic equi- 
librium and safe support. 

After numerous experiments with models, many of 
them on different 
lines from any 
previously con- 
structed, and 
many of them 
very successful 
and encouraging, 
I have begun and 
nearly completed 
the construction 
of a full-size fly- 
ing machine. It 
is built on the 
aeroplane princi- 
ple, that is, it has 
no gasbag or bal- 
loon to support it, 
but is supported 
in air only when 
in motion, and by 
the upward re 
action of the air 
upon the under- 
side of thin fixed 
surfaces or aero- 
planes, which are 


slightly inclined 
to the line of mo- 
tion. 


The framework 
is of light bam- 
boo, of one and 
one-quarter inch- 
es, and is covered 
with light canvas 
treated with a preparation of boiled linseed oil and a 
drier. The joints are bolted with 3/16-inch bolts, and 
bound with light yacht marlin. There are two groups 
of three superimposed aeroplanes placed by pairs in 
tandem fashion. A large supporting surface with a 
manageable area and less weight of frame is gained 
by using superimposed aeroplanes in this manner. The 
two halves of each of the two middle aeroplanes are 
set at a diedral angle with each other. 

The upper forward aeroplane is a trapezoid in shape. 
Its forward edge 
is 13 feet in 
length, its rear 
edge is 18 feet. 
Its sides are 7 
feet 3 inches in 
length, and it has 
a depth of 6% 
feet. The middle 
front aeroplane 
forms a _ diedral 
angle with the 
top of its sides 
reaching the up- 
per aeroplane, and 
its two halves are 
7% feet long, with 
a depth of 6% 
feet. The lower 
front aeroplane is 
rectangular in 
shape, and has a 
width of 10 feet 
and a depth of 
6% feet. The open 
space dividing the 
two sets of aero- 
planes is 6 feet 
wide. 

The upper rear 
aeroplane is rec- 
tangular in shape, 
and 21 feet by 6% 
feet in width and 
depth. The two 
halves of the mid- 
dle or diedral an- 
gle rear aeroplane 
are each 11 feet 
wide by 6% feet 
in depth. The low- 
er rear aeroplane 
is rectangular in 
shape, and 9 feet ‘by 6% feet in width and depth. 

There is a total of 556% square feet of surface; 
but as the supporting surface of the diedral angle 
aeroplane is not greater than the horizontal projection 
of such diedral angle aeroplane, the supporting surface is 
calculated at 49114 square feet. These diedral angle 
aeroplanes give direction to the line of flight, prevent 
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oscillation, and overcome a tendency of the machine 
to turn around on its center of gravity. They also 
give lateral stability; for when the machine tilts, the 
halves of the diedral angle of the aeroplanes which 
are down are more horizontal than those on the other 
side, and receive consequently greater air pressure, and 
the equilibrium of the flying machine is recovered. 

Longitudinal equilibrium is gained by dividing the 
air current that passes the under surface of the aero- 
planes. It is apparent that any upward or downward 
tendency of either the fore or aft aeroplanes is coun- 
terbalanced by the opposite effects on the other planes. 
The light connecting rod crossing the open space be 
tween the fore and aft aeroplanes forms the fulcrum 
upon which this force of the wind acts. 

The inclosed triangular chamber formed. by the 
diedral angles of the middle aeroplane with the upper 
aeroplanes gives direction to the air current passing 
through them, and imparts additional steadiness to the 
flying machine. The edges of the diedral angle aero- 
planes not extending to the edges of the two upper 
aeroplanes, a further improvement in the stability is 
gained by leaving the same yielding and elastic under 
pressure. 

The position of the aviator, as that of the motor, is 
below the aeroplanes. This brings the center of gravity 
below the center of pressure. By a simple arrange- 
ment of levers in connection with tre lower front aero- 
plane, which also is a rudder acting horizontally, au- 
tomatic equilibrium is-imparted to the flying machine 
by the shifting of the position of the aviator caused 
by the tilting of the flying machine upward or down- 
ward. This pendulum motion of shifting the center 
of gravity with reference to the center of pressure can 
be enlarged at will, and made to correspond to the 
change in the center of pressure produced by the alter- 
ation in the angle of incidence or by greater speed, and 
assists the efforts of the horizontal rudder to correct 
the undue tendency to ascend or descend. 

The machine is mounted on four wheels, the two 
front ones being capable of guidance. This arrange- 
ment permits alighting at an acute angle and rolling 
upon the ground until momentum is exhausted; or 
to gain headway by running along the ground before 
starting in flight. 

My weight is 167 pounds. The weight of the flying 
machine without the motor is 165 pounds. The motor 
will weigh about 75 pounds. Giving a total weight of 
3807 pounds, or 16 square feet of surface for each 
pound of weight to be lifted. That this proportion of 
square feet of surface to pounds in weight is most de- 
sirable, was verified by many experiments with models 
and man-lifting kites. 

Examples of this sort in nature are not very con- 
clusive. The dragon-fly and the gnat, if their propor- 
tions were magnified until each weighed a pound, 
would have 25 and 50 square feet of surface respective- 
ly. The condor, the largest soaring bird, weighs 17 
pounds and has less than 10 square feet of supporting 
area. The ratio of the wing surface of the swallow 
to its weight is about 3% to 1. The giant petrel 
(Procellaria gigantea) a wonderful example of long- 
sustained flight, with at times absolutely motionless 
wings, has a ratio of 1.56 square feet of surface to each 
pound of weight, and is supposed to expend less than 
5/100 of a horse-power of effort to keep itself afloat 
in the air. 

At an angle of flight of ten degrees, the air reaction, 
according to the table compiled by Prof. S. P. Lang- 
ley, from the result of exhaustive experiments, in 
which experiments he was aided by an appropriation 
from the United States government, is 30 per cent of 
the normal pressure of the air striking the plane at an 
angle of 90 degrees. 

At a velocity of 30 miles an hour, or 2,640 feet per 
minute, the wind, according to Smeaton’s formula, ex- 
erts a pressure on a plane at right angles. to the cur- 
rent of 4.5 pounds to each square foot of surface. The 
supporting power of the flying machine running at 30 
miles an hour will therefore be 491% times 4.5 times 
0.30, or 662.85 pounds. sustained. Inasmuch as the 
total weight to be lifted is less than half that figure, 
and as neither the drift nor the body, the edge of the 
wings, braces or other resistance will require that 
large margin of resistance, it is likely that a less speed 
or a smaller angle of incidence to horizontal progres- 
sion will be sufficient. 

There are two propellers of four blades each, 8 feet 
in diameter, and varying in width from 5 inches to 18 
inches at the extreme edge. - The skeleton structure of 
the propellers is of bamboo, and is covered with light 
oil canvas. The blades are in pairs, one behind the 
other, and connected together with diagonal struts and 
ties, so that in motion the members of one blade will 
be in compression and the other in tension. 

While I have made application for letters patent for 
various parts of my flying machine, I have no desire 
to preclude anyone else experimenting along the same 
lines, and it is because I believe for the general ad- 
vancement of the science that one should communicate 
results with others who may be interested in the same 
field, that I make public these experiments. It will 
be pleasant to record success at the trial, but -progress 


.ground at its base. 
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in this science has so far been built upon failures. If, 
however, the flying machine should not fly, it will be 
no reason why this research should be abandoned, for 
success is often built on failures. 
et 0 
THE TEMPLE OF ABU SIMBEL. 

The forgotten and half-obliterated civilization of an- 
cient Egypt has given us few more splendid evidences 
of its departed magnificence than the ruins of the 
sanctuaries at Abu Simbel. These are counted among 
the most stupendous monuments of early Egyptian 
architecture, and even the gigantic edifices found in 
Egypt proper are hardly more interesting. Abu Sim- 
bel is located on the west bank of the Nile, between 
Korosko and Wady Halfa, in Nubia. The illustration 
herewith is of the entrance to the so-called Great 
Temple, which was dedicated primarily to the gods 
Ammon-Ré of Thebes and RéHarmachis of Heliopolis, 
though Ptah of Memphis and the deified Rameses II., 
who founded it nearly thirteen centuries before Christ, 
were also worshiped by its votaries. Burckhardt, in 
1812, first called the attention of Egyptologists to this 
sanctuary. In subsequent years Belzoni, Lepsius, and 
Mariette repeatedly freed the temple from the sands 
of the shifting west desert and laid bare the wonders 
of the inner chambers. In 1892 Capt. Johnstone, R.E., 
restored the facade and built two walls to protect the 
temple from the encroaching sands. 

The longer axis of the Great Temple runs almost 
due east and west, with the entrance at the eastern 
extremity, so that the rays of the rising sun penetrate 
even to the innermost sanctuary. The length of the 
rock-temple, hewn out of the living granite of the 
hillside, is 180 feet from the threshold of the entrance 
to the back of the innermost chamber. A flight of 
steps leads from the river to the fore-court carved out 
of the steeply sloping cliff. At the rear of this fore- 
court rises the imposing facade with its rows of graven 
captives, its hollow cornice and embellished balustrade. 
The entrance is at the center, flanked on the north and 
the south by pairs of colossal statues of Rameses II., 
the northern pair shown in the accompanying engrav- 
ing. The temple proper consists of an eight-pillared, 
Great Hypostyle Hall, 58 feet by 54 feet, corresponding 
to the covered colonnades of the temples built in the 
open, a four-pillared Small Hypostyle Hall, 36 by 24 feet, 
a transverse chamber connected with the latter by three 
doors, and the inner sanctuary. Besides this, there are 
eight smaller chambers adjoining either the large or 
small hall, which were evidently used as storerooms for 
the temple utensils and furniture. The walls, the ceil- 
ings, and the square pillars are covered with reliefs, 
still vividly colored and of great historical value. They 
usually depict events of importance that occurred dur- 
ing the reign of Rameses II., but in some cases the in- 
tention of the artists appears to have been to secure 
decorative effects only. 

Remarkable as the temple proper is, the real interest 
in the structure centers in. the colossi of Rameses II. 
grouped about the entrance and hewn out of the cliff 
against which their backs are placed. Each of these 
gigantic figures, 65 feet in height, is larger than. the 
world-famous colossi of Memnon, and despite the en- 
ormous scale on which they are executed, the work- 
manship is admirable. The pleasing, intelligent coun- 
tenance and characteristic nose of the great Pharaoh 
are best preserved in the southernmost statue, though 
the northern pair shown in the photograph are little 
inferior. The second colossus has unfortunately been 
partially destroyed, and the head and shoulders, which 
have fallen from the rest of the body, lie upon the 
The supporting stonework under 
the cracked right arm of the first of the colossi in 
the photograph was placed in that position by one of 
the later kings of the 19th Dynasty, probably some ten 
or eleven centuries B. C. 

Rameses II. is shown in the statues with the double 
crown of Upper and Lower Egypt. His hands rest 
upon his knees and from his neck depends a ring bear- 
ing his name. This is also carved upon the upper arm 
and between the legs. To the right and left of each 
colossus and in various other places are smaller figures 
of other members of the royal family. Upon the south- 
ern pair of statues are several Greek, Carian, and 
Pheenician inscriptions of considerable philological and 
historical interest, which were carved by soldiers of 
military expeditions which had penetrated as far as 
Abu Simbel during the centuries following the con- 
struction of the Great Temple. 

It is almost impossible to describe the majesty and 
splendid dignity of these tremendous figures. To be 
truly. appreciated they must be viewed under the daz- 
ziing glare of the Egyptian sun or the brilliant white 
ness of the Egyptian moon. Even the human figure 
standing upon the hand of the statue as shown in the 
photograph helps us but dimly to comprehend with 
what infinite toil and patience the thousands of slaves 
and bondsmen, laboring with their primitive tools 
under the sting of the taskmasters’ lashes, hewed these 
monster human likenesses from the liv a granite. 
And even though our understanding of the methods 
with which they wrought and the purposes for which 
they raised their edifices is but too often fragmentary, 
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our admiration for these old Egyptian builders is 
boundless, and we can only regret that Time, the de- 
stroyer, made it impossible for us to complete the 
record. 


Where Did the Photographer Stand? 
To the Editor of the ScIENTIFIC AMERICAN: 

The article in your issue of June 10, 1905, entitled 
“Where Was the Camera Set Up?” by Prof. William F. 
Rigge, has been of special interest to me. 

I wish to thank the professor for his novel solution 


of a Somewhat difficult problem; and at the same time 


I take the liberty of calling his attention to the fact 
that his last statement appears to be somewhat erro- 
neous. 

Were the picture plane parallel with the front of the 
observatory, the mortar lines in the front of the transit 
room would have retained their normal position in the 
photograph, but as near as I can tell from the reduced 
cut, accompanying the article, they vanish at a point 
on the horizon 347 feet to the right of O. This is the 
vanishing point of east-and-west lines, or VR. If a 
transit is set up at this point and trained on the optical 
center of the camera, the line will be found to be due 


‘east and west, or at right angles with the line from the 


camera to point O. Then train the transit on O, and 
the angle will be found to be very nearly 10 deg. 45 
min. and the course will be N. 89 deg. 15 min. W., show- 
ing that the plate in the camera formed an angle of 
about 10 deg. 45 min. with the front of the observatory, 


- instead of about 8 deg., as stated, and the entire front 


of the building would measure 4 and 9/16 inches instead 
of 4% inches, as it does in the cut, showing that the lines 
are reduced a little more than 10 per cent. The angle 
of the picture plane with the front of the building 
also accounts for the apparent shortening of the wail 
space at the left of the door to the equatorial room, 
which, were they parallel, would show a trifle larger 
than that between the door and angle at the right. 

Pittston, Pa., June 13, 1905. B. F. CRAWFORD. 

em 
The Intelligence of a Cat. 
To the Editor of the Screnriric AMERICAN: 

I have read with much interest the letters in the 
ScreNntIFIC AMERICAN describing how cats opened doors 
by climbing to the old-fashioned thumb catch and pull- 
ing it down with their paws. In confirmation of the 
evident reasoning powers of cats, I want to relate te 
you what a cat did that I owned a few years ago. 

One night my wife and I were awakened by the door 
bell ringing. My wife got out of bed and answered 
the call by asking, “Who’s there?” Not receiving a 
response, she opened the door and in bounded the cat 
with a “Meouw,” as much as to say, “Thank you for 
letting me in.” We could hardly credit the belief that 
the cat had rung the door bell, but we were con- 
vineced of this fact later on. A neighbor called our 
attention to it soon after by saying that she had 
seen our cat ring the door bell that afternoon by 
standing on his hind legs and with his front paws 
busily engaged in pulling the handle up and down 
until it rang. 

Whenever he wanted to get in the house in the 
night time he would ring the bell, much to our dis- 
gust,.so I thought I would lock him up in an old 
hen coop after supper. This worked well for a few 


nights, until he got wise to the fact, and then he made 


himself conspicuous by his absence, and all the calling 
I could do would not bring him in sight, although he 
was very much attached to me. Later on, however, 
after we had gotten sound asleep, the door bell would 
ring again and I would let him in. 

I have owned a number of very smart cats, but this 
one exhibited greater reasoning powers than any cat 
I ever saw, but like the good boys and girls in story 
books, he died young, giving up the ghost soon after 
he was a year old. C. Dr Vos. 

Coopersville, Mich., July 5, 1905. 

——__- > +-0-> 
American Homes and Gardens. 
To the Editor of the Scienriri¢ AMERICAN: 

Please accept our most sincere congratulations upon 
your new departure in the field of literature and maga- 
zine publication. 

A better title than “American Homes and Gardens” 
could never have been chosen, and the table of con- 
tents, per se, gives assurance of unfailing interest from 
beginning to end. 

The success of such an enterprise under the aus- 
pices of the Screntirrc AMERICAN is a foregone con- 
clusion. The word “American” appeals to everyone 
who is inspired with love of country and patriotic pride 
and the word “Homes” is as broad and dear in its 
signification as the very globe upon which we live. 
“Gardens,” too, conveys the true idea of what the sur- 
roundings should be, of beautiful grounds, large or 
small, as the case may be, which should constitute the 
real foundation that nature itself has provided for 
homes everywhere. 

Not the “cooped-up” flat for the average, nor the 
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costly apartment house for the rich, nor the squalid 
tenement for the poor, but “American Homes and Gar- 
dens” for all; let the cost be what it may, regulated 
by the income or financial ability, yet with every pos- 
sible comfort, every convenience, and the best decora- 
tion. 

Scientific knowledge of new methods and plans for 
construction, hints for the exterior and interior illus- 
trations, charming in reality and helpful in suggestion, 
besides articles upon current topics of the most com- 
prehensive character, as perfectly described in your edi- 
torial, present an almost unlimited province for 
thought, investigation, and practical enterprise. 

Years ago, we wondered why the Building Monthly 
did not develop into such a magazine, which now gives 
every promise of realization in fact of all that the 
projectors have formulated theoretically. 

Mrs. Epwarp P. Foster. 

Cincinnati, Ohio, July 3, 1905. 


THE SIXTH INTERNATIONAL AUTOMOBILE RACE FOR 
THE BENNETT TROPHY. 

On July 5, for the fourth time, the Bennett trophy 
was won by a French machine. Not only this, but, 
what is more notable still, by a machine almost iden- 
tical in construction to that which won it last year, 
and driven by the same successful chauffeur, Leon 
Théry. The race this year was over the same course 
that the French eliminating trials were held upon 
three weeks before—a circular course 85.85 miles in 
length, known as the Auvergne circuit. The course 
had: more sharp turns, steep pitches, and narrow 
stretches than any on which the race has been run 
heretofore, and that an average speed of over 47% 
miles an hour was maintained by the winner in: tra- 
versing it four times speaks well for his driving and 
for the car. That familiarity with the course has 
considerable to do with winning a race is shown by the 
fact that in this, the second race he has won upon it, 
Théry increased his average from 4514 to 47.63 miles 
an hour. 

Eighteen machines were entered in the race this 
year, the following six countries being represented: 
England by two horizontal-cylinder Wolseley machines 
and a Napier; France by two Richard-Brazier cars and 
a De Dietrich; Germany by three Mercedes; Austria, 
ditto; Italy, three Fiats; and America, two Pope-To- 
ledos and a Locomobile. With the exception of the 
Wolseley machines, all had four-cylinder vertical gaso- 
line engines capable of developing something like 100 
horse-power. The two Pope-Toledo machines were the 
lowest-powered of the lot, they being only 50 horse- 
power each. 

The start was made at Laschamps at 6 A. M., Théry 
on his Richard-Brazier being the first to get away. 
The other cars followed at five-minute intervals, the 
140-horse-power Locomobile driven by Tracy being 
the last machine to be dispatched (at 7.25 A. M.). 
Only 15 minutes: later Théry reappeared, he having 
made the first round in 1h. 41m. Car No. 6—lLancia’s 
Fiat—made the fastest time on its first round, viz., 1 h. 
35 m.,-which is equivalent to'a speed of 53.9 miles an 
hour. The machine dropped out in the second round, 
however, owing to a stone hitting the radiator and 
breaking it, so that the water leaked out. After this 
accident to the Italian car, Théry had no formidable 
rival. His machine ran like clockwork, and owing to 
its being equipped with improved Michelin tires, the 
tire trouble which he experienced was comparatively 
slight and new tires were quickly obtained. That any 
tires can be built to stand the strain of taking such 
sharp corners as that shown in one of our illustra- 
tions at speed, seems marvelous; but when such cor- 
ners have to be rounded every few minutes in the 
course of a seven hours’ run, much depends on the judg- 
ment and skill of the driver as to whether the tires 
will last. Let him not slacken his pace properly in 
making the turn and the result is almost certain to be 
a burst tire. Even Théry is said to have had the shoes 
of his car replaced twice, besides having to repair sev- 
eral punctures on the road. Upon pulling up at a tire 
station, four men quickly jacked up the machine, 
while others removed the old tires and put on new 
ones, which were almost instantly inflated by com- 
pressed air stored in reservoirs for the purpose. Only 
514 minutes were required in which to change all four 
tires. The race may be said to have been a race of 
tires; and it is at any rate partly owing to the ex- 
tensive preparations for their renewal that the victory 
went to a French car. 

On a course of this nature, one would naturally ex- 
pect the machines having the greatest horse-power to 
make the fastest time, on account of their more rapid 
acceleration. Such is not always the case, however; 
and a long-distance automobile road race bears a’ re- 
semblance to the fabled race of the hare and the 
tortoise, in that the ability to go and keep going, even 
if the speed is not of the highest, often gains a ma- 
chine a prominent place. fA case in point is that of 
the 50-horse-power Pope-Toledo driven by Lytle A 
stone flew up and struck the main oil pipe of this ma- 
chine in the early part of the race, but the mechanic 
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managed ‘to hold the pipe together, and the race was 
finished in this manner, the car obtaining twelfth 
place, although the engine received scarcely any oil. 
The Locomobile racer broke a chain in the first round, 
and later developed trouble with the clutch-shifting 
collar, such that it was obliged to drop out of the race 
on the second round. It may be recalled that Lytle 
is the driver who finished in the Vanderbilt race last 
year after many mishaps. In both events he has 
shown great perseverance and, although driving a low- 
powered car, has managed to finish in spite of all dif- 
ficulties. He is to be rewarded, we understand, by being 
placed at the wheel of a powerful six-cylinder Pope-To- 
ledo racer now building for the Vanderbilt race on Long 
Island on October 14. 

As the race progressed, it was seen that Théry was 
in the lead, and he was anxiously awaited at the start- 
ing point at each successive lap. He finally came 
around for the fourth time at 1.10 P. M., having won 
the race in 7 hours and 10 minutes. Cagno, on a 120- 
horse-power Fiat, got second place in 7: 26, and Nazzaro, 
on another Fiat, third in 7:27. Fourth place went to 
Callois on the second: Richard-Brazier, his time being 
7 hours and 29 minutes. Earp, on an 80-horse-power Na- 
pier machine, was fifth in 8 h. 30 min., while an Aus- 
trian Mercedes driven by Braun came in sixth. None 
of the other Mercedes machines made a favorable show- 
ing. Next .to the French the Italians did the best. 
That their running was very uniform is shown by 
their finishing only one minute apart. It is significant 
that the first four cars to finish within 19 minutes were 
equipped with Truffault-Hartford sheck absorbers. 
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SOME NEW AUTOMOBILE TRACK RECORDS. 

In America track racing is more in vogue this year 
than ever before, and meets in the vicinity of New 
York are being held almost weekly throughout the 
season. At one of these, held on July 3 and 4, a new 
mile record of 484-5 seconds was made by a White 
steam racer, and a new Christie machine with a motor 
incorporated in both front and. rear axles made its 
appearance. One of the photos (page 49) shows the 
rear motor of this peculiar car. The front driving equip- 
ment was described in our last Automobile Number. 
Mr. Christie has built a motor in at the rear of his 
car in a similar manner, and with the two he gets 
about 120 horse-power on a straight course, although 
on a track the car has nearer 100 horse-power avail- 
able. The rear engine has four 5 x 5% cylinders, 
while the front one has four 6% x 6%4. The car has 
28-inch wheels in the rear, and 30-inch wheels in the 
front. The contact boxes of the two motors are con- 
nected, so as to advance the spark uniformly for each, 
but this is the only connection between the two. The 
front motor is started with a crank as heretofore, but 
the rear one is set going after the car is in motion, 
by letting in the clutches. When making the turns 
on the track, the rear motor is shut off by pressing a 
button in the steering wheel, which cuts off the igni- 
tion current. The cone clutches on the outer face of 
the motor flywheel are fitted with band brakes on 
their outside. It was due to the expansion of these 
clutches from heat developed by a sudden application 
of the brakes, and the consequent failure of the 
clutches to hold, that Mr. Christie lost the final heat 
of the match race between the Chicago Automobile 
Club and the Automobile Club of America for the 
Thomas trophy, on July 4. One of the photos shows 
Webb Jay on the White “Rocket” passing Christie on 
the last turn, and winning the 5.56-mile race in 
5:281-5. Christie’s time in the previous heat (which 
he won by 150 yards, although making the last mile ona 
flat tire) was 5:144-5, and his fastest mile 501-5 sec- 
onds. Another photograph which we reproduce shows 
Jay making the new track record and going at the 
rate of 73.77 miles an hour. This is the first time a 
steam machine of the heavy-weight type has made a 
world’s record on the track, and it is interesting to 
note that the White racer is built on the same lines 
as the regular touring car, and is fitted with the same 
size compound engine, although a larger generator 
is used, and a pressure of 600 pounds per square inch 
is carried, or double that used in the ordinary White 
machine. The racer has a shaft drive with a discon- 
necting clutch, so that the engine can be run and 
warmed while the machine is at rest. The frame is 
hung below the axles, and clears the ground by but 
4 inches, which accounts for the great cloud of dust 
raised by the suction. The weight of the machine is 
1,700 pounds. 

A new record for middle-weight cars was made by a 
24-horse-power Fiat machine, that was specially con- 
structed for track racing. This was a mile in 55 4-5 
seconds. 

These records were made on the Morris Park race 
track, which is a long track with a wide unbanked 
turn at one end and a short, insufficiently-banked curve 
at the other. A complete circuit of the course equals 
1.39 miles. There were several accidents, owing to cars 
running through the fence at the sharp turn, but fortu- 
nately the drivers escaped serious injury. 


47 


PEARY’S ARCTIC SHIP, THE “ ROOSEVELT.” 

The new Arctic ship “Roosevelt,” which has been 
built by the Peary Arctic Club to enable Commander 
Peary to make another attempt to reach the North 
Pole, is now at New York, taking on stores and equip- 
ment for the trip. She is 160 feet long on the load 
waterline; 184 feet in length over all;. with a beam 
at the waterline of 32 feet, and over the guard-strake 
of 35 feet 6 inches. She has a depth of 16 feet 6 inches, 
and at full load has a displacement of about 1,500 
tons. The form of the ship and its construction have 
been designed to meet the severe conditions of the 
sefvice for which she is built. Her cross section and 
her diagonals show a model that is very round below 


‘the waterline, and indeed, from the guard-strake her 


sections narrow down to a broad easy bilge, to which 
there is a very sharp dead rise from the keel. This form 
is chosen to enable the ship to rise when she is being 
nipped by the ice, pressure upon her wedge-shaped 
hull tending to lift her bodily upward. In construc- 
tion she is certainly the strongest wooden ship, or 
ship of any kind, ever built; for in addition to her 
heavy frames, and triple planking and sheathing, she 
is strutted and trussed from end to end with massive 
horizontal and diagonal timbers. The stem, sternpost, 
keel, keelsons, frames, planksheer, and garboard 
strake are all of selected white oak, all bolted and 
drift-bolted with more than usual thoroughness. The 
frames are molded to 16 inches at the heel and 10 
inches at the head, and they are placed only 2 feet 
apart from center to center. To give longitudinal 
strength, a lattice-work of diagonal straps of steel is 
laid for the full length of the ship, the distance from 
strap to strap being about 6 feet. The straps are rab- 
beted down flush into the outside face of the frames. 
The skin of the ship consists of two courses of 5-inc’; 
planking, the inner course of yellow pine and the out<; 
of white oak. Between the two courses is laid u 
sheathing of tarred canvas. On the inside the frames 
are covered with 3-inch white oak ceiling, and it can 
be seen at once that these four layers of planking and 
waterproof material will render the ship not only 
water-tight and stiff, but warm in cold weather. The 
beams of the main deck are spaced 4 feet apart center 
to center, and the lower beams are immediately below 
the deck beams. A system of diagonal struts is 
worked in between the beams, the whole being thor- 
oughly tied with through-bolts. The system of trus- 
sing is completed by a central line of tie-rod stan- 
chions, the tie-rods running down inside the wrought- 
iron piping. These stanchions are constructed so 
that they can be tightened up at any time in tlie 
same way as the truss rods of the old wooden Howe 
truss bridges were, that did such: good service on our 
early railroads. 

The “Roosevelt” is protected against the grinding 
of passing ice by special protection at the bow, stern, 
and waterline. At the bow, an extra thickness of 
2%-inch greenheart ice sheathing is worked on from 
the stem well back onto the body of the ship, and ex- 
tending to the keel. A belt of the same sheathing, 
5 feet wide, reaches at the waterline from stem: to 
stern. The stem and forefoot are protected by a heavy 
steel strap extending down the cutwater and for a 
considerable distance aft below the keel. The stern, 


_ which is built of white oak, is of great massiveness, 


and has a similar protection of %-inch steel plating and 
l-inch strap worked on. It extends from the keel over 
to the sternpost, and gives great strength to this part 
of the structure. 

The vessel is provided with two deckhouses; the 
forward one is portable, and it has been made of suf- 
ficient size to accommodate Commander Peary and 
the officers of the ship. When the “Roosevelt” 
has been pushed as far north as it is possible to 
drive her, the plan is to carry the house ashore to 
serve as winter quarters. The crew are housed in 
the forward deckhouse, and Commander Peary and his 
staff have their quarters in the after deckhouse. The 
ship is heated by steam and lighted both by electricity 
and oil lamps. The motive power consists of a single, 
inverted, compotnd engine, driving a 10-foot four- 
bladed propeller. Steam is supplied by two water- 
tube boilers, and, under trial, the “Roosevelt” made 
about 12 knots. She is expected to have a sustained 
sea speed of about 11 knots an hour. She will be 
driven north at about 7 or 8 knots to save fuel. The 
coal capacity is 500 tons. The ship has a peculiar- 
looking rig, but one that is designed for the special 
work she has to do. She is rigged as a three-masted 
fore-and-aft schooner, and spreads sufficient canvas to 
enable her to make a fair speed under sail alone. 

Two of our photographs show the construction by 
which it is possible to unship the rudder and the pro- 
peller blades while the vessel is at sea. For the rud- 
der a large open well reaching through to the main 
deck is provided, of sufficient size to enable the mas- 
sive rudder to be drawn up and hoisted on deck. To 
do away with the necessity of sending a diver down 
to release the gudgeons, the latter work .in a vertical 
groove worked into the after end of the sternpost. 
The pintles are attached to the rudder post by heavy 
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Biraps, and, in unshipping the rudder, the gudgeons, 
sliding in the rudder-post groove, come up with the 
rudder itself. The four propeller blades which, by 
the way, are of large sectional area and made particu- 
larly massive and strong, can also be unshipped by 
sending a diver down to withdraw the bolts which hold 
them to the boss. They are drawn up through a well 
which opens into the body of the ship. By this ar- 
rangement the propeller and the rudder can be re- 
moved entirely out of harm’s way when the ship is in 
the embrace of the ice pack. 

The curious boats shown in one of our illustrations 
are sealing canoes, which are taken along for the use 
of the Eskimos in hunting game. Their peculiar 
sheer and long overhanging bow render them particu- 
larly suitable for this work. They are dragged over 
the ice where it is necessary, and launched whenever 
open water is reached. The Eskimos propel them 
with their native paddles, and they are found to be 
admirably adapted for this work. The total cost 
of the ship was about $100,000. 
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rect that a higher range of expansion should be used, 
and this made practicable the compound engine, where 
the expansion occurs in two stages, the high pressure 


Cross-Section Showing the Strong Construction 
of the “ Roosevelt.” 
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From a very early period 
steam has been used expansively 
in marine engines, and indeed 
sometimes to a ridiculous extent. 
Some engineers as late as the 
civil war hardly seemed to 
realize that there was any limit 
to expansion, although Isher- 
wood’s famous experiments on 
the “Michigan” in 1861 had 
demonstrated conclusively that, 
with low pressures, only a very 
moderate expansion is permis- 
sible, beyond which any further 
expansion is attended by an eco- 
nomic loss. As pressures  in- 
creased it was natural and cor- 


yt 


Stern View, Showing the Waterline Protection and the Massive 
Construction of the Rudder and Propeller. 
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steam from the boiler being limited to a small cylinder 
from which, in turn, the steam of lower pressure is 
exhausted to a larger cylinder. The compound engine 
was invented almost as early as Watt’s separate con- 
denser, Hornblower’s patent dating back to 1771, and 
Wolff’s patent for a two-cylinder engine dating back to 
1804. With the low pressures prevalent at that time 
the compound engine was actually at a disadvantage 
compared with the simple one. When pressures had 
gotten up to about 60 pounds, however, the compound 
engine began to assert itself, the pioneer in that re- 
spect being John Elder, of the firm of Randolph & 
Elder, which is now known as the Fairfield Engine 
Works. It is interesting to note that the Allan Line 
of steamers, which is now the pioneer in introducing 
the steam turbine for an ocean-going steamer, made 
the last scientific stand against the compound engine, 
going so far as to take duplicate vessels, and engine 
one with compound and the'other with simple engines 
of the same power. The actual experience with these 
two vessels where the simple en- 
gine with the high ratio of ex- 
pansion was constantly in trou- 
ble from breaking down, was a 
convincing proof that high ratios 
of expansion in a single cylinder 
were impracticable. 
——__#e__—— 

Up to 1840, there were no iron 
bridges in this country, except 
suspension bridges, in which iron 
links were used in the cables 
and suspenders, the floor-system 
being of wood. The first bridge 
in America consisting of iron 
throughout was built in 1840 by 
Earl Trumbull over the Erie 
Canal, in the village of Frank- 
fort, N. Y. 


The Massive Rudder Head and Sternpost, and the Open Well Through Which the Rudder 


can be Drawn up on Deck Clear of the Ice. 


COMMANDER PEARY’S NEW ARCTIC SHIP “ROOSEVELT,” FOR THE DISCOVERY OF THE NORTH POLE. 
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Cagno on his 120-horse-power Fiat which gained second place in 7 hours, 27 minutes, Théry, the winner, on his 96-horse-power Richard-Brazier. Time for the 341 miles : 7 hours, 
10 minutes, or an average speed of 47.63 miles an hour. 


Théry making a sharp turn at speed near the village of Rochefort, Changing a tire on Théry’s machine at a tire repair station, 
The Winning Cars in the Sixth International Race for the Bennett Trophy. 


‘The Christie 120-horse-power four-wheel drive racer, showing the four-cylinder Webb Jay traveling 73.77 miles an hour on his 20-horse-power White steam car “‘ Rocket.” The machine 
motor forming the rear axle and driving the wheels direct. made a mile in 48$ seconds, which was 32 seconds less than the 
Asimilar motor drives the front wheels. best previous record. 


The White steam machine passing the Christe racer and winning the Thomas trophy in the final heat of race. Time for the 5.56 miles, 5:28. Ohristie’s time in previous heat was 5:144, 
American Racing Cars Making Records on the Morris Park Track. 


AUTOMOBILE RACES ON ROAD AND TRACK IN FRANCE AND AMERICA.—[See page 47.] 
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AN ELECTRICALLY-OPERATED GYROSCOPE, 
A NEWLY-DISCOVERED MOTION. 
BY EDWARD DURANT. 

This specially-constructed gyroscope for use in the 
College of the City of New York, made by Charles 
Dressler, from suggestions by Prof. Alfred Compton, 
is quite new, in that it produces its own motion 
through the medium of electricity. Within the station- 
ary ring mounted on the stand are carried the con- 
ducting wires, which convey the current from the bind- 
ing posts to mercury cups located at the gimbal pivots 
of the two movable rings, and thence to the magnetic 
field ring and the armature brushes. One mov- 
able ring is pivoted to rotate in a vertical plane. The 
magnetic wire-wound field ring is gimbaled to rotate 
in a horizontal plane, while the armature, composed 
of a large disk encasing within the armature wires, is 
pivoted vertically in the field ring, and is in line with 
the vertical axis of the outer movable ring. In the 
illustration the brushes will be seen above the arma- 
ture disk. Below is a special swinging weight, made 
to move to and from the armature disk by a crank-pin 
wheel operated by a worm screw on the armature shaft 
meshing with teeth on the crank wheel. The shaft of 
the motor is in the nature of a pendulum having the 
movable weight at the bottom. When set in motion 
electrically it has the function of a gyroscope, and if 
it is placed by hand in a position at right angles to the 
normal, or, in other words, in a horizontal position, 
while spinning, it will describe an orbital circuit 
like a planet or satellite, and revolve in a plane parallel 
with, or tangential to, the earth’s surface. 

The armature shaft supporting the pendulum weight 
then becomes a rotating radius vector, and the pendu- 
lum weight or armature disk becomes a miniature 
spinning, planetary mass, revolving in orbit with mu- 
tual affection between itself, the earth, and other 
planets. 

The gyroscope has a constant angular velocity, and a 
constant orbital time. The separate nutation device 
attached, consisting of a relatively light weight, oscil- 
lated radially by means of the worm gear on the radial 
shaft, through a small space above the theoretic sup- 
porting pivot, brings about the most marvelous’ me- 
chanical movement yet discovered. The pendulum be- 
gins to rise to a horizontal position, as before, but by 
Nature's influence only;'and after it reaches the hori- 
zontal position or planetary plane it performs the 
astronomical nutation phenomenon by gradually stop- 
ping and slowly starting again. 

What.we-conceive of as weight or gravitational influ- 
ence, passes out of the spinning mass to the imaginary 
supporting point or center of orbit. 

When both the supporting rings or gimbals are in 
the same vertical plane, and the gyroscope wheel is 
rotating on axis at maximum speed, it will be observed 
that the gimbals cannot be moved freely by hand, ex- 
cept in the direction of rotation, and a very appreciable 
resistance is offered when an attempt is made to move 
the gimbals by 
hand in the re- 
verse direction. 

If the outer 
gimbal is forced 
by hand to move 
in the direction of 
this phenomenal 
resistance, the in- 
ner gimbal imme- 
diately inverts be- 
fore permitting 
the outer gimbal 
to move freely in 
this same direc- 
tion it was at 
first forced. 

When the mod- 
el is at rest the 
heavy pendulum 
weight is by no 
means balanced 
by the very light 
oscillating weight. 

—_ +> — 

Up to about 
1860 the jet con- 
denser was. the 
one usually em- 
ployed on _ board 
ship, which meant. 
of course, that the 
boilers were con- 
stantly fed with 
salt water; and 
this, in turn, 
meant the deposi- 
tion of great quan- 
tities of sulphate 
of lime scale on 
the heating sur- 
face. With the 
low pressure then 


THE “ WHIRLPOOL” ILLUSION. 
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prevalent this did not greatly affect the economy of 
the boilers, except that, as “blowing off’? to keep the 
density of the water down was a continuous practice, 
there was a certain loss of heat, and of course there 
was the necessity for frequent scaling of the heating 
surfaces. However, they were effectually protected 
against corrosion, About 1860 the use of surface con- 


AN ELECTRICAL GYROSCOPE. 


_densation became general, and as this greatly reduced 
- the amount of scale formed, it was practicable and safe 


to increase steam pressures, which accordingly resulted 
with a consequent. reduction in the weight of ma- 
chinery per unit of power. 
————_ e+ 0 eo 
THE ‘“ WHIRLPOOL” ILLUSION. 

We illustrate herewith “The Great Whirlpool,” the 
invention of Mr. Joseph A. Bruce, of Brooklyn, N. Y. 
This appears to be the latest thriller in the amuse- 
ment line, and its novelty should appeal to the 
amusement-loving public. 

A building over fifty feet high and one hundred feet 
square is built inside to simulate a monster whirlpool. 
The passengers who are seeking the sensation ascend 


A HELICAL AMUSEMENT WAY. 
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in boats by an endless chain from a lobby to the upper 
interior. As the boats come up, the passengers are 
confronted by a tremendous waterfall, the water falling 
from a great height, while the whirlpool proper is at 
their feet, ninety feet in diameter, the depth being fifty 
feet. By optical illusions the depth is made apparently 
much deeper, the waters dashing, jumping, and gyrating 
to the vortex below, from which the spray ascends. 
The roar of the mad waters is heard, and the boat starts 
down an inclined plane or spiral road, going by gravity 
on tracks at ever-increasing speed until through an 
opening it disappears at the bottom, apparently sucked 
into the insatiable depths below. Passing through dark 
tunnels over many bumps, the boat dashes into the 
foyer to sunlight and safety. 

The building is inclosed, and with the liberal use of 
electric effects an artistic, realistic, and ingenious ex- 
hibition is given. 

Our sketch from model shows the interior as the 
passenger views it when he reaches the top in the boat 
car; the lower cut gives an idea of the mechanical con- 
struction. As shown in the illustration, the interior 
of the whirlpool, being built as an inverted cone, 
shelves down with considerable pitch from the top 
toward the lower center. The shelves contain tracks 
upon which the boat cars run. From the base of the 
waterfall there runs all around the building a trough, 
which carries the water from the falls, and overflowing, 
it runs down the whirlpool and around the roadway. 

The interior is covered with canvas to represent 
water, and with the electrical effects the whirlpool 
seems indeed to be a live, mad body of water, restless, 
hungry, and pitiless. The water descends to a tank 
at the bottom of the whirlpool, over which is built a 
bridge upon which the boats pass to make their exit, 
and from this tank the water is pumped to the top of 
the building to feed the jumping, spurting, wild, and 
troubled waterfall. The boats having sails set on the 
rear side, the passengers are protected from the spray. 

Each car is in charge of a man, and as the cars are 
equipped with safety brakes and are run on signal, all 
danger of accident is eliminated. 

IMPROVED METHODS IN HIGH-SPEED CHRONO- 

PHOTOGRAPHY. 
BY Dk. ALFRED GRADENWITZ 

Instantaneous photography, and especially the chro- 
nophotography of a moving object, have enabled us to 
recognize the true nature of some animal motions 
of which we have had but very hazy conceptions. The 
operation of the cinematographic camera consists essen- 
tially in moving a sensitized fli behind a photographic 
objective, and stopping it for a moment at regular inter- 
vals while an exposure is made. For ordinary pur- 
poses a rate of ten to twenty views per second is quite 
sufficient to photograph the different phases of motion. 
On viewing in a similar intermittently working outfit 
the series of photographs taken, the impression of a 
continuous motion is produced. For more rapid move- 
ments, however, 
the rate mention- 
ed proves insuffi- 
cient, and the late 
Prof. Marey, of 
Paris, who paid 
especial attention 
to the phenomena 
of motion, design- 
ed some ingenious 
means of abridg- 
ng the time of 
oxposure, and 
thus increasing 
the number of 
photographs taken 
in a second. By 
intercepting the 
beam of light 
with an interlock- 
ing disk fitted 
with narrow slits 
and rotating at a 
high speed, he 
was able to ob- 
tain photographs 
of flying insects 
in 1-25,000 second. 
The same proces: 
was subsequently 
made use of by 
Lendenfeld, who 
succeeded in re- 
ducing the time of 
exposure to 1-42,- 
000 sec. He was 
the first who suc- 
ceeded in employ- 
ing a continuous- 
ly moving instead 
of an_ intermit- 
tently moving 
film for the disso- 
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ciation of the images by means of his high frequencies. 
By employing a rapidly oscillating mirror he produced 
on a fixed plate images which were separated by in- 
tervals of 1-2,150 of a second. 

The series of images obtained by this method are 


Fig. 1.—Bull Chronophotographic Camera with 
Cover Removed. 


rather short.and hardly adapted for a synthetic repro- 
duction of motion. Moreover, they are somewhat 
blurred owing to the time of illumination, which de- 
spite the rapidity of exposure, is still too great as 
compared with the speed of displacement of the image. 

Now, Mr. Lucien Bull, of Paris, the collaborator of 
Prof. Marey, further developed Marey’s ideas. By 
using the electric spark as a source of light he was 


Fig. 2.—The Bull Chronophotographic Apparatus. 
able to effect dissociation of extraordinary rapidity 
without losing definition. 

In order to obtain a series of images at constant 
distances, which is a necessary condition for erfecting 
the synthesis of the analyzed motion, Mr. Bull pro- 
duces the electric sparks at intervals cor- 
responding to equal displacements of a 
film. 

The outfit used by him is represented 
diagrammatically in Fig. 4. In a camera 
box, A, a cylinder, B, is mounted on a 
horizontal shaft. To the same shaft is 
fitted outside of the camera a rotary 
current interrupter, which is connected 
with the primary winding of an induction 
coil, D. The induced current is allowed 
to flow to a Leyden jar condenser, F, the 
spark passing at H between two magne- 
sium electrodes in front of the lens, G, 
which concentrates the rays on to the ob- | 


jective, O, in the focus of which the cy- > 
linder rotates. This cylinder carries a 

sensitized film and is rapidly turned. At al 
each revolution a number of sparks cor- | 
responding with the number of contacts wo 


on the interrupter passes at H. The shut- 
ter is thereupon opened during one rota- 
tion to obtain a series of images at con- 
stant distances apart of an object placed & 
beween the lens, G, and the objective. 
The shutter is a double shutter and is - 
opened at the given moment by a cam 
on the edge of the cylinder. The closing ra 
of the shutter is effected automatically at 
the next revolution by the same cam. - 
Fig. 1 is a photograph of the apparatus, s 
with the cover removed. 
objectives and two films, so that the ap- 
paratus is adapted for taking stereoscopic 
views. } 
The cylinder is 35 centimeters in diam- 
eter and 1014 centimeters in breadth. 
There are 54 contacts on the interrupter, | 
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in one revolution. The images are focused by means 
of a finder comprising a mirror inclined at an angle 
of 45 degrees, and located immediately behind the ob- 
jective. Before making an exposure this mirror is low- 
ered by means of a button seen to the right of the 
finder in Fig. 1. 

In Fig. . we entire outfit is shown ready for use. 
Below the objective is placed the electric motor driving 


There are two | . 


@ 
° 


the cylinder of the apparatus. 


mounted, per- 
double vibra- 
and serving to 
of each expo- 
purpose the ends 
photographed 
tion, together 
experimented on. 
sitions of the 
the time as 
and in Fig. 8. 
that is, from one 
the two branches 
half vibration is 
responding with 
ond. By count- 
of images be- 
coincidences, the 
which the views 
tained. 


a 


, 


b 


Fig. 2a.—Marks 


Made by Tuning 
Fork and Indicat- 
ing Time of Ex- 
posure. 


At A a tuning fork is 


forming fifty 
tions per second, 
register the time 
sure. For this 
of the prongs are 
while in vibra- 
with the objects 
The different po- 
prongs indicate 
shown in Fig. 2a 
From @ to 0’, 
coincidence of 
to the other, a 
performed, cor- 
100th of a sec- 
ing the number 
tween two such 
frequency at 
are taken is ob- 

At B (Fig. 2) 


Fig. 5.—Apparatus Arranged for Stereoscopic 


Photography. 


is seen an optical condenser, which is shown separately 
in Fig. 3. This condenser constitutes the luminous field 


on which the object comes out clearly. 


In the same 


figure are shown the two magnesium spark gaps. 


At C (Fig. 2) 
not 


indispensable, 


proves useful 


is a rotating mirror, which, though 
for 


ascertaining 


whether the sparks succeed one another at regular in- 


tervals. 


On the table are further represented the in- 


duction coil, placed on a condenser of great surface, a 


thus breaking the current fifty-four times 
for each revolution of the cylinders. Con- 
sequently fifty-four photographs are taken 


Fig. 6. 
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Leyden jar, and the electrical resistances. In Fig. 5 
is a diagram showing the apparatus as used for stereo- 
scopic views. Two sparks are produced in the same 
circuit, giving two distinct beams of light directed to- 
ward the corresponding objective. H E’ are the spark- 


Fig. 3.—Optical Condenser Used with the Bull 
Chronophotographic Camera. 


gaps, G the optical condenser, and O O’ the objective of 
the apparatus. 

Fig. 6 shows a series of images of a soap bubble 
which is traversed by a paper projectile thrown by a 
spring. In Fig. 7 is seen an ordinary fly in stereoscopic 


Fig. 10.—An Enlarged Picture Taken by the Bull 
Apparatus. 


views (a anda’). To the right is shown a millimetric 
scale, by means of which the displacement of the ob- 
ject is measured, and the tuning fork prongs giving the 
speed at which the images are obtained. These views 
were taken at the rate of 1,100 per second, whereas the 
bee represented in Fig. 8 in horizontal 
flight was photographed at the rate of 
1,200 images per second. In Fig. 9 is 
seen a libellule (Agrion puella) on start- 
ing. These images were obtained at the 
relatively moderate speed of 600 images 
per second. One of the images composing 
this series is magnified in Fig. 10. The 
highest speeds so far obtained are more 
than 2,000 views per second, but Mr. Bull 
is of opinion that with specially con- 
structed induction coils far greater fre- 
quencies can be obtained. 

It should be remembered that the ag- 
gregate time of exposure is quite inappre- 
ciable as compared with the intermediate 
intervals of darkness. In fact, the dur- 
ation of each spark has been calculated 
to be only about the 2,000,000th part of a 
second. As the distance traversed by the 
film during this minimum interval is quite 
inappreciable, the image is as sharp as 
may be desired. 

—_————_+ 0 +e_—____—_ 

A London dentist named Whitehouse 
is the inventor of a scheme for overcom- 
ing the motion of a vessel on the sea, 
which was recently given a trial on one 
of the boats making regular trips across 
the English Channel. Many of the world’s 
most distinguished scientists and inven- 
tors have taken a trial at this problem 
without success, but the present inven- 
tor says that it was never possible until 
electricity became available for the pur- 
pose. The berth designed by him is swing- 
ing, and supported by four cords. By 
means of electric motors these cords are 
automatically operated to counteract the 
motion of the boat, in which it is said to 
be very successful, 


Fig. 9. 
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GAGE AND MARKER FOR GARMENTS. 
Adjusting the hem at the bottom of the skirt so that 
the garment will hang evenly, that is, at a uniform 


GAGE AND MARKER FOR GARMENTS. 


distance from the floor all around, is a task that tail- 
ers and dressmakers find very tedious. Ordinarily, the 
work is done by pinning up a narrower or deeper hem, 
according to the amount that appears necessary to the 
eye, and the result is often far from accurate. A re- 
cent invention provides a device which marks the 
skirt at an absolutely uniform height above the floor. 
As shown in the accompanying drawing, this device 
consists of two standards firmly secured to a flat base. 
Each standard is provided with a slide movable there- 
on, but adapted to be set at any desired position by 
tightening a thumbscrew. Hinged to one of the slides 
is a hollow arm, within which the marking rod is 
fitted. Two rods are provided, one adapted to carry a 
piece of marking soap, and the other a grooved wheel 
by which the skirt may be marked with a crease. The 
groove is adapted to bear against a creasing rib formed 
on the opposite slide. The wheel is pressed against this 
rib. by a spring in the hollow arm. A spring catch 
fastened to the marking rod and hooking over a lug 
on the arm keeps the rod in its socket. In use the 
bottom of the skirt is placed on the model, who stamds 
stationary while the operator moves the device around 
the bottom of the skirt. The slides are first adjusted 
to the proper height, as indicated by a scale on one of 
the standards. The bottom of the skirt is then caught 
between the marking rod and the opposite slide, and the 
marking is done by swinging the marking arm later- 
ally against this slide. For light fabric, such as lawns, 
etc., the creasing wheel may be preferably used. The 
device may also.be found useful for marking tucks, ruf- 
fles, and the like. A patent on this device has been 
procured by George W. Sensbach and Margaret J. 


Sensbach, of Ronceverte, W. Va. 
+8 oe 
A GAS-SAVING DEVICE. 
The amount of light given by a gas burner depends, 
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A GAS-SAVING DEVICE. 
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not on the quantity of gas consumed, but on the 
character of the flame produced. A gas flame com- 
prises a central dark area and an outer bright yellow 
spread, the latter, of course, giving the light. As the 
pressure is increased, the area of the dark part in- 
creases more rapidly than the yellow part, until a de- 
gree is reached beyond which the dark area increases 
at the expense of the light-giving part. Under such 
pressure, one can increase the brilliance of the jet 
by partly turning off the gas. While the ordinary gas 
cock thus provides means for regulating the pres- 
sure to the proper degree, the average man does not 
care to be bothered with it, and prefers rather to 
turn on the full flow of gas, even though it results in 
less light. For the benefit of the careless man, a de- 
vice has recently been. invented which may be applied 
to the gas pipe near the meter, to regulate the 
pressure at all the burners in the house. As shown 
in the accompanying engraving, the device comprises 
a casing interposed between the meter and the burn- 
ers. A hollow plug of the form shown in Fig. 3 fits 
snugly into the casing. This plug is formed with 
groups of small perforations, which vary in number 
corresponding with the numerals printed on the end 
of the casing as indicated in Fig. 1. A number of 
large openings are also provided to admit gas into 
the plug. A handle is hinged to one end of the plug, 
by which the latter may be moved to bring any of the 
groups of perforations into line with the outlet pipe 
above, and thus govern the pressure of the gas as it 
passes out of the plug to the burners. A socket is pro- 
vided in the end wall of the plug, in which the handle 
may be folded, so that it will lie flush therewith, per- 
mitting the cover piece to be swung down. The lat- 
ter is held closed by snapping it over a lug.. In Fig. 4 
we show a modification of the plug, in which a central 
groove is formed to provide a certain amount of gas 
to flow constantly, no matter in what position the plug 
is turned. We are informed that in a recent test of this 
gas check a saving of forty per cent was effected with- 
out diminishing the amount of light given. The flame 
produced was steady, and the flickering and noise which 
are commonly indicative of an uneconomical use of gas 
were entirely avoided. A patent on this gas-saving de- 
vice has been secured by the Standard Development 
Company, 714 Union Street, New Orleans, La. 
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ODDITIES IN INVENTIONS. 

PrPE-GRIPPING ATTACHMENT FOR MONKEY WRENCHES. 
—A recent patent provides a very simple means for con- 
verting an ordinary monkey wrench into a pipe 
wrench. It consists of a pair of toothed members, 
adapted to be 
fitted under 
the upper or 
fixed 
the wrench. 
One of the 
toothed mem- 
bers is formed 
with a U-shap- 
ed body, 
adapted to 
embrace the 
stock of the 
wrench and 
overlap the 
‘other toothed 


member. The 
device is clamp- 
ed to the 


wrench by 
means of a 
clamping 
screw in the 
overlapping 
end, which 
may be turned 
to press the 
adjustable member against the stock. The adjustable 
member carries a guide pin, which extends through 
the overlapping portion. At the top of the pin a head 
is formed which holds the two parts together, thus 
preventing one or the other being mislaid or lost. The 
advantages of this invention should be apparent to 
any mechanic. 

Evectric HEAtTER.—As a substitute for a hot-water 
bag, a resident of Napoleon, Ohio, has devised the elec- 
trically-heated bag, which is illustrated herewith. It 
consists of an incandescent electric lamp inclosed by 
a perforated metal casing. ‘The device may be con- 
nected to any electric lamp socket, and when the cur- 
rent is turned on the lamp will heat the casing. Over 
the latter a bag of soft fabric is placed, to prevent di- 
rect contact of the metal with the body. One side 
of the casing is made slightly concave, in order that 
it shall conform to the body when hot applications 
are made. The casing is made detachable, so that 
it may be removed when the lamp burns out, to per- 
mit of renewal, The advantage offered by this heater 
over the ordinary hot-water bag is that it will remain 


PIPE-GRIPPING ATTACHMENT FOR 
MONKEY WRENCHES, 
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hot continuously and at a constant temperature, where- 
as a hot-water bag will rapidly become cooler as the 
water loses its heat. 


ELECTRIC HEATER, 


CoMBINATION TooL.—The combination tool illustrated 
herewith will be found of value in building and re- 
pairing wire fences. 

It comprises in one | 
instrument a ham- 
mer, hatchet, pliers, 


wire cutters, wire ULI} ‘\\ 
benders, and staple ATT eA. 
pullers. The ham- ik 
mer head is attach- | s) ‘ 


ed to one, and the 
hatchet blade to the 
other of a pair of 
hinged plier jaws. 
Just below the pliers 
are the wire cutters, 
consisting of taper- 


"(i 


ing blades, formed 
on the opposite 
jaws. When it is 


desired to bend a 
wire, preparatory to 
making a loop, it is 
seized between the 


plier jaws, in the 

manner indicated COMBINATION TOOL FOR FENCE 
by our side view of BUILDING. 

the tool, when the 


lower end will be bent at right angles by the lug pro- 
Jecting above one of the cutter blades. Each jaw 
cairies at its upper end a pair of claws, which will 
be found useful for removing staples, etc. 

STREET SWEEPER.—A manually-propelled street sweep- 
er has just been invented, which operates somewhat 
on the carpet sweeper principle. The machine com- 
prises a dirt receptacle, and a cylindrical brush or 
broom which is adapted to be rotated by chain-and- 
sprocket connection, with the main wheels on which 
the sweepei: is supported, so that as the apparatus is 
pushed along the street, the wheels in rotating will 


A MANUALLY-OPERATED STREET SWEEPER. 


operate the broom, sweeping up the dirt into the recep- 
tacle. Ratchet clutches are provided between the main 
wheels and their axle, so that the broom will revolve 
only when the machine is moved forward. The frame 
which carries the broom is supported at the rear by 
a small wheel or castor, and provision is made for 
regulating the height of the frame thereon to adjust 
the pressure of the broom on the street paving. . The 
dirt receptacle is carried on an auxiliary frame, which 
is hinged to the main frame. This facilitates dump- 
ing the contents of the receptacle when desired. 
—>+ 2+ 
Among the recent deaths reported is that of R. G. 
Armstrong, formerly a resident of Wichita, Kans., 
where he was a member of the fire department. While 
residing in that city he invented the harness snap 
which is now in use in the fire department of every 
large city in this country. The business of manufac- 
turing these snaps grew to such proportions that Mr. 
Armstrong was compelled to move to Chicago, where 
he engaged in their manufacture on a large scale. 
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RECENTLY PATENTED INVENTIONS, 


Of General Interest, 

FILTER.—L, Quimby, Youngstown, @hio. 
This device cleans oil, such as that collected 
from machine-bearings, thus enabling its reuse. 
A primarily-acting strainer removes coarse 
foreign matter and delivers the oil through a 
valve controlled passage to a washer-chamber 
containing cleaning liquid. The dirty oil is 
passed through water in the washer-chamber, 
is partly cleansed and then discharged into a 
heater-chamber where any sediment is pre- 
cipitated. A third chamber receives the oil 
from the heating-chamber from which upper 
portions of the filtered oil is drawn, leaving 
sediment at the bottom. All chambers have 
means for tapping off sediment from their 
bottoms. Washer-chamber siphons off mixtures 
of impure oil and water. 


GAME APPARATUS.—R. D. Martin, 
Tampa, Fla. In playing the game the person 
takes hold of the ball, which is connected by a 
cord to a wire head, and throws it laterally 
with the necessary force to cause it to swing 
around the post, the head turning on the 
pivot pin. As propelling force diminishes the 
ball swings nearer the peripheral face of the 
base, to finally drop into one of the pockets or 
stalls. Instead of throwing, the ball may be 
struck by a bat, racket, or the like to cause it 
to spin around the post and drop into a stall 
which is numbered. Other games may be 
played. 

FRAUD-DETECTING BOTTLE.—H. Mpstz- 
INGER, New York, N. Y. As is well known, in 
selling liquids of various kinds from bottles 
which have been partially emptied ample op- 
portunity is afforded for fraud upon a pur- 
chaser, because the bottle bearing the name of 
a superior brand may be continually replenished 
with an inferior substitute to all appearances 
the genuine article. By the practice of the 
present invention it is hoped to prevent such 
perpetrations of fraud. 


GUN.—C. D. LouTsENHIzER, Cameron, Mo. 
This improvement has reference to ordnance, 
and its object is to provide a gun having im- 
proved breech mechanism, with a view to 
effecting a rapid loading, firing, and sighting. 
While the parts are simple in construction 
and arrangement, the operating of the gun is 
largely automatic, which is a very desirable 
feature. Intended especially for use in the 
navy, it still is readily adapted for use as a 
field-gun. 


MINING-TOOL—W. J. Furper, Watson, 
W. Va. This invention is an improved tool 
for miners’ use, and has for its object to pro- 
vide in one implement a pick, scraper, and 
tamping-iron all arranged for convenient and 
effective use separately. Heretofore these im- 
plements have been separate and, with a 
cartridge-inserting stick, as well as an ax and 
a shovel, form a miners’ kit, which is a bulky 
assemblage of tools to take care of and have 
ready. 

COMB.—M. Ersriine, New York, N. Y. In 
the present patent the improvement relates to 
toilet-combs; and the inventors’ object is to 
produce a simple comb of a construction es- 
pecially adapted to facilitate the cleaning of 
the teeth of the comb and the insertion of new 
teeth in the case of breakage. The comb nor- 
mally presents substantially the same appear- 
ance as an ordinary comb; but its parts may 
be quickly disconnected. 


EYE-MASSAGE. MACHINE.—F. H. May, 
Birmingham, Ala. Mr. May’s invention is In 
the nature of a machine in which mechanical 
vibrations are imparted to the eye through an 
electrically-operated vibrator and which is so 
constructed also as to permit the direct appli- 
eation of either primary or Faradaic currents 
to the eye. It is intended to relieve catarrhal 
troubles of the eye and eyelid and for muscular 
and nerve weakness. 


ROOF-FRAMING CHART.—E. BE. WHITE, 
Fertile, Iowa. Primarily this inventor has in 
view as an object the provision of a chart 
the surface of which is so graduated or 
marked that the lengths, cuts, or bevels 
of common hip and valley and jack rafters 
will be readily indicated to the ordinary 
mechanic or builder. Further, to provide a 
chart which when used in conjunction with 
the common steel square will assist the be- 
ginner in cutting rafters, roof-boards, cornice- 
boards, and molding. 

BUILDING-BLOCK MOLD.—J. McL. Purrry- 
JoHN, Terre Haute, Ind. The inventor’s ob- 
ject is to provide a mold for the manufacture 
of artificial-stone blocks involving certain 
features of novelty whereby it is rendered 
better adapted for molding purposes generally, 
and particularly for molding hollow and also 
rough building-blocks. In practice he employs 
a mold having sides and ends made laterally 
adjustable through peculiar framing and novel 
connecting means. Minor features are also 
employed. 

PROCESS OF EXTRACTING OILS, 
GREASE, ETC., FROM SEEDS, WOOL, ETC.— 
J. McMauon, New York, N. Y. The object of 
the invention is the provision of certain im- 
provements in the extraction of oils from 
seeds, grease from wool, etc., by the use of a 
volatile solvent in a very economical manner 
and whereby the solvent is recovered for reuse 
and protected against an admixture of air to 
avoid the danger of an explosion. 

REFLEX CAMERA.—C. A. MULLER, New 
York, N. Y. One purpose is to provide in this 
case a camera-box containing a reflex focusing 
attachment which when folded will occupy a 


minimum amount of room, and, further, to so 
construct the box that any form of shutter or 
type of lens can be employed and so that when 
the. camera is not in use the lens may be 
swung into a compartment adapted especially 
for it and the compartment closed by the lens- 
board, thus protecting the lens and enabling 
the front portion of the camera to be without 
projections. 

PACKING-RING.—J. J. McDonatp, New 
York, N. Y. The invention has reference to 
improvements in  packing-rings particularly 
adapted for forming a tight and waterproof 
connection beneath the base of a closet-bowl 
and a flooring; although it may be used for 
packing cylinder-heads or the like, the object 
being to provide a ring strong and durable 
and that will retain a suitable plasticity. 


IGNITER.—J. KELLERMANN, 13 Neue-Jacob- 
strasse, Berlin, Germany. As the cover is 
opened air flows into the receptacle, a mixture 
of the combustible vapors and air is formed, 
and after a very short time a flame issues 
from the receptacle top. This flame may be 
used for igniting purposes. As the cover Is 
again placed on the receptacle and air ex- 
cluded the ignition process is interrupted and 
the flame extinguished, so that the igniting 
body or pill is not worn to any great extent. 
and long duration of life for the same is in- 
sured. 


APPARATUS FOR FILLING BOTTLES OR 
OTHER RECEPTACLES.—H. L. Hornune, 
New York, N. Y. While the apparatus may 
be used with many kinds of liquids it is very 
well adapted to those which are carbonated 
and therefore foam upon being drawn into a 
receptacle; it is particularly adapted for the 
filling of bottles with beer. The object is to 
provide for drawing beer and other carbonated 
liquids directly from the faucet and while in 
a live or carbonated condition without forma- 
tion of foam. 


Household Utilities, 


SCRUBBING DEVICE.—F. E. WHITNEY, 
Syracuse, N. Y. The improvement refers to 
scrubbing-brushes, mops, and the like, and is 
used as follows: The lever-handle is pushed 
downwardly and away from the mop-handle. 
Arms provided with concave face with chan- 
nels at their ends are inserted within the V- 
shaped recess or another somewhat similar as 
the case may be, and the spring portion is 
placed in notches before restoring the handle 
to position. Then this handle is pressed back 
against the mop-handle, bringing strain upon 
the spring member, whereby the latter is held 
securely in the notches, and by its elasticity 
holds the arms firmly in either V-shaped 
recess. 


Machines and Mechanical Devices. 


BRICK-CUTTING APPARATUS.—C. M. 
STEELE and A. P. Sresun, Statesville, N. C. 
The invention is an improvement in that class 
of apparatus which are adapted to divide a 
continuous clay bar into brick lengths; and is 
an improvement upon the former patent of 
A. P. Steele, in which a pair of toothed gears 
were employed to transmit motion to the reel 
or clay-bar cutter, the construction and co- 
action ot gears being such that the radius of 
the driving-gear decreases while the radius of 
the driven increases in relative proportion, so 
that the bar was cut or divided upon vertical 
lines. 


SPLIT GUIDE-BOX FOR STAMP-MILLS.— 
W. N. Noxtan, El] Oro, Estado de Mexico, 
Mexico. Mr. Nolan’s invention has reference 
to guide-boxes and admits of general use, but 
is particularly applicable to guide-boxes em- 
ployed in stamp-mills for guiding the vertical 
stems of the ore-stamps. The invention refers 
more particularly to a type of guide-boxes 
made in two parts. The mechanism combines 
practically all the advantages of an integral 
structure, and a composite structure. 


SWAGE F'OR INSERTED SAW-TEETH.— 
W. L. NEWELL and U. Stauey, Buckeye, Wash. 
The principal object of the invention is the 
construction of a machine which while sim- 
ple and comparatively inexpensive in con- 
struction will be thoroughly efficient in opera- 
tion, which may be readily adapted for 
operation upon saw-teeth of different patterns, 
and which may be adjusted to compensate for 
wear both upon the teeth of the machine and 
upon the gaw-teeth operated upon. 


MORTISING-MACHINE.—0O. C. Wysona, 
Greensboro, N. C. Mr. Wysong employs a 
series of augers and hollow chisels arranged 
horizontally and mounted in frames adjusted 
toward and from each other on the horizontal 
top of main frame. Stuff to be mortised is 
fed regularly and automatically to augers and 
chisels, it being supported upon a bed recip- 
rocated automatically and regularly and pro- 
vided with a “fence,” adapted for adjustment 
to accommodate work of different thicknesses 
or mortises of different depths. The bed is 
supported upon brackets adapted to be raised 
and lowered by screens, according to thickness 


of stuff or location of mortises therein. Power 
is applied by treadle. 
STUFFING-BOX.—R. L. Mossman, New- 


castle, Pa. . Ordinarily if throttle-stem pack- 
ing blows out it is necessary to draw the fire 
and blow off steam before the stem can be 
repacked. Former devices were open to the 
objection that the throttle had to be open 
while packing, consequently the valve-rod had 
to be disconnected and the ports covered. 


\ven with the ports covered the opening of 


the throttle is risky when steam is on, and it 
requires manipulation and time. The inven- 
tion overcomes all these objections, as the 
stem can be packed while the throttle is shut. 


BRUSHING OR POLISHING MACHINE.— 
A. C. JoHNSON, Baker City, Ore. The device 
is capable of general use and is especially 
adapted for cleaning and polishing shoes, as 
well as for brushing clothing, hats, and the 
like. It may by means of a flexible shaft be 
app.ied in any desired position or angle, and 
operated with a small amount of power. a 


ELECTRICALLY-OPERATED HYDRAULIC 
VALVE.—C. Encsere, St. Joseph, Mich. In 
the present patent the improvement has refer- 
ence to valves, the inventor’s more particular 
object being to enable large and unwieldly 
valve-gates to be readily controlled, especially 
from a distance, and to apprise the operator 
of the condition of the valve. 


CARBURETER.—H. BrasiEer, 36 Rue Moli- 
tor, Paris, France. This invention is a car- 
bureter in which the volatile liquid fuel is 
introduced into the air current in two diverg- 
ing jets which meet to increase the atomizing 
effect of the carbureter, and in which pro- 
vision is made for auxiliary air supply active 
upon an increased suction through the car- 
bureter, this supply being controlled by a 
spring-seated valve lifted more or less accord- 
ing to the force of the suction exerted. Ten- 
sion of the spring on the auxiliary valve may 
be regulated at will so as to place the portion 
of the air and fuel forming the carbureter 
mixture under control of the operator. 


SPRING-MOTOR ATTACHMENT FOR EN- 
GINE-SHAFTS.—W. J. Burtt, Los Angeles, 
Cal. Mr. Bell’s invention is an improved 
means for starting an engine or other rotatable 
shaft or adding power to such shaft at any 
period of its rotation, An improved attach- 
ment is available for starting an engine or 
starting the rotation of any shaft to which it 
may be applied or for energizing—that is, 
maintaining or increasing the rotation of— 
the shaft at any juncture. 


Railways and Their Accessories. 


RAILWAY SAFETY DEVICE.—W. H. 
Cuine, Charleston, S. C. The invention re- 
lates particularly to improvements in devices 
for preventing head-on or rear-end collisions 
of two trains moving on the same track, the 
object being to provide a simple means for 
providing the setting of emergency-brakes of 
a train or trains should two trains be moving 
in the same block, thus bringing a train or 
trains to a full stop in time to prevent 
accident. 


CAR-AXLE.—F. M. THompson, East Liver- 
pool, Ohio. Mr. Thompson’s invention is an 
improvement in car-axles. In the use of this 
improvement the inventor avoids any dragging 
or grinding of the wheels and the consequent 
wear thereon and on the rails on rounding 
curves by permitting the opposite wheels to 
turn independently and secures this result by 
a simple construction which permits the ready 
connection and disconnection of the opposite 
axle-sections. 


Pertaining to Recreation. 


CARD-RECEPTACLE FOR DUPULICATE 
CRIBBAGH.—-L. C. WILLIaMs, New York, N. 
Y. The object of this invention is to provide 
a cribbage board with a series of receptacles 
so arranged as to receive the several hands 
and the trumps in order to provide for play- 
ing of duplicate cribbage. The board proper 
is mounted at the top of the receptacle and 
below it are arranged in the front and end 
walls two series of horizontal recesses for the 
hands and trumps. The former are alternately 
numbered from front and ends so that. their 
numerals serve to designate the trump re- 
cesses. Receptacles are provided for packs 
left after dealing. Designed for two players, 
but four can be accommodated. 


AMUSEMENT DEVICE.—H. 8. THOMAS 
and J. J. KirKpatTrick, JR., New York, N. Y. 
This invention pertains to improvements in 
devices of the character in which passenger- 
carrying cars are movable along a track, the 
object being to provide a means for starting 
the cars and also to provide movable scenic 
devices along portions of the track that will 
give the impression of traveling a long dis- 
tance at high speed, while, in fact, the car is 
moving a comparatively short distance at slow 
speed. 


Pertaining to Vehicles, 


HARNESS.—R. Wesks, Carmel, New York. 
The object in this case is to minimize the 
parts of the harness without lessening its 
efficiency for the purpose specified, thereby 
not only simplifying the rig, but lightening 
the load on the horse and permitting the 
; animal greater freedom of movement. The 
invention relates particularly to “track-har- 
;ness’—that is harness intended for light or 
' racing vehicles. Mr. Weeks has invented an- 
' other harness especially for use with light 
-vehicles in track or speedway driving, but 
applicable to various other conditions. It pro- 
vides for the use of a breast-collar, enabling 
‘the horse to draw heavier loads than with the 
‘draft from the saddle or belly-band alone, as 
in this inventor’s copending case formerly 
; filed, and he also provides means for support- 
ing hopples for pacers and other attachments 
to the hind quarters of a horse. 


WHBEEI.-RIM CLAMP.—W. IL. Buiss, South 
Egremont, Mass. The present invention re- 
fers to a clamp for the rims of wheels, and 
has particular application to a device for per- 
fecting the joints of the rims of vehicle- 
wheels. The principal object is to provide an 
article which may be readily, easily, and con- 
veniently adjusted to the rim of a _ vebhicle- 
wheel for the purpose of perfecting the joint 
of said rim when the latter is being placed 
upon the spokes, such device assisting in the 
final cutting of the rim. 


VEHICLE-TIRE.— J. C. Raymonp, New 
York, N. Y. In this tire a rim plate is pro- 
vided along the side edges of which are cir- 
cumferential channels. At the outer edge of 
each channel there are inwardly projecting lugs 
formed at their inner sides with enlargements 
or ribs. .In connection with the channels and 
lugs, edged sections are employed on the rim 
and are formed in their outer edges with 
sockets to receive the tire edges. The sections 
are also provided with inwardly projecting 
hook portions having enlarged heads for en- 
gagement with lugs of the rim plate, and 
springs are arranged within the channels to 
secure the engaging parts of lugs and hook por- 
tions of rim plate and sections. 


Nots.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu. 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. lu every case it is neces- 
sary to give the number of the inquiry, 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. '7026.—For manufacturers of cellu- 
lose from cornstalks. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. '7027.—For manufacturers of beads 
out of soft stone. 


2d-hand machinery. Walsh’s Sons & Co., Newark, N.J. 


Inquiry No. 7028.—For manufacturers of con- 
densers for telephone or wireless telegraph. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. '7029.—For, manufacturers of glass 
tubing having 1-16 inch inside diameter, for making 
wireless telegraph coherers. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell &t,, 
Chagrin Falls, 0. 

Inquiry No. '7030.—For parties who can furnish 
raw hide. 

Adding, multiplying and cividing machine, a}l in one. 
Felt & Tarrant Mfg. Co,, Chicago. 

Inquiry No. 7031.—For manufacturers of wire 
musical instrument strings. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

_Inquiry No. '7032.—For manufacturers of adver- 
tising novelties. 

I sell patents. To buy ther. on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. '7033.—For manufacturers of cap- 
sules of carbon dioxide gas; also siphon for charging 
water. 

The celebrated “‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inauiry No. '7034.—For parties selling sheet alu- 
minium and a soldering flux for soldering aluminium. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, Il. 

Inquiry No. 7035.—For manufacturers of ma- 
chinery for making ban-ina into fine flour. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7036.—For manufacturers of brass 
band instruments. 

Space with power. heat, light and machinery, if de- 
sired, ina large New England manufacturing concern, 
having more room than is necessary for their business. 
Address Box No. 407, Providence, R. I. 

Inquiry No. '7037.—For manufacturers of springs 
wound by a key and run for five or ten minutes. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rentedon 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry No. '7038.—For parties who print colored 
pictures on paper in one continuous piece of about 6 
inches wide and 12 feet long. 

Manufacturers of all kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, made of pressed steel. Send 
samples. N.Y. Dieand Model Works, 508 Pearl St., N.Y. 


Inauiry No. 7039.—For manufacturers of tele- 
scoping steel flag poles. 


A PAPER PROPOSAL. 


Is the title of aclever little love story published by 
the LACKAWANNA RAILROAD solely on its merits 
as a bright piece of fiction. It is contained ina beauti- 
fully iliustrated book of one hundred and twenty-eight 
pages which describes some of the attractive vacation 
places along the lines of that road. 

The book may be had by sendinz ten cents in stamps 
to T. W. LEB, General Passenger Agert, New York 
City. 

Inquiry No. '7040.—For manufacturers of cast 
iron porch posts. 


Inquiry No. 7041.—For manufacturers of fishin, 
books and lines; alsothe manufacturer of the origina 
Timerick hooks. 


Inguiry No. 7042.—For manufacturers of me- 
chanical stokers. 


Inguiry No. '7043.—For manufacturers of self- 
propelled invalid chairs. 


Scientific 


American 


JuLY 15, 1905. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. c 

References te former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated: correspondents will bear in wind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 

_ the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 

rice. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9680) C. H.C. says: 
me of the philosophy of the curving of a tennis 
ball when struck with a “cut,” and why some 
balls, with a forward twist, drop, and others, 
with a reverse twist, carry a long way without 
dropping? Is the cause gyroscopic action, or 
the result of the climbing motion of the ball 
against the air, or what? A. The curving of a 
tennis ball is probably due to the same cause 
as that of a base ball. The rotation of the 
ball is such that the air pressure is greater on 
the side toward which the ball rotates, pushing 
the ball in the opposite direction. See 
Scignriric AMERICAN, July 16, 1904, for a dis- 
cussion of this question. This explains upward 
and downward motions of balls, as well as 
sideways motions. There is no gyroscopic ac- 
tion, so far aS we can see. 


(9681) L.S. says: Several times I ob- 


served in your valued paper that one thou- 
sand millions is called one _ Dillion. So 
(issue of February 18, 1905, page 146) Mr. 
Edgar L. Larkin says that 500,000,000x64 = 
thirty-two billion. As far as I know, it is only 
thirty-two thousand millions; or thirty-two 
millions 32,000,000, while thirty-two bil- 
lions = 32,000,000,000,000. Please tell me in 
your notes and queries who is right. A. What 
is a billion? In Great Britain it is a million 
million—1,000,000,000,000 ; but in America a 
billion is a thousand million—1,000,000,000. 
We of course print numbers as they are ex- 
pressed in America. Both ways are right; but 
one should know the custom of the country in 
which he is, to know what is meant. The 
American follows the Trench method of nota- 
tion of numbers, three figures in one period. 


(9682) M. E. G. says: I would like 
to know how long the longest railroad and 
street car rails are made nowadays. A. The 
usual length of railroad and street car rails is 
30°feet, and they are furnished this length 
unless otherwise specified. ‘They may be, how- 
ever, rolled longer than this when especially 
ordered. 

(9683) D. B. says: Will steam at a 
pressure of 110 to 120 pounds (not super- 
heated) set fire to woodwork? The dry house 
in our factory gets so hot that our ther- 
mometers fail to register, as they are only 
marked to 125 degrees... A. The temperature 
of steam at a pressure of 120 pounds per 
square inch is 350 degrees Fahr. This is not 
bot enough to set fire to wood, but is hot 
enough to char it, and wood should not be 
allowed to come closer than two inches to such 
steam pipes without being protected with as- 
bestos or other suitable covering. Thermom- 
eters may be purchased which will register up 
to this temperature, or if desired considerably 
higher. 


(9684) C. EB. D. asks: In your reply 
to query 9606, you state that daylight is gone 
after the sun is 18 deg. vertically below the 
horizon. It seems to the writer that this is 
an error. On almost any clear night in the 
latter part of June, the sun’s light can be 
traced, decreasing as the hours pass by, farther 
and farther north until the North Pole is 
passed, when it begins increasing until dawn. 
If this is not daylight, what is it? It is a 
well-known fact that the nights in summer are 
not so dark as in winter, and this must be be- 
cause the daylight is not so fully excluded. 
A. You are quite right in supposing that the 
light seen in the sky after the sun sets is sun- 
light. It is reflected from the dust particles 
in the upper air. This is twilight, not. day- 
light, since daylight implies the seeing of ob- 
jects distinctly, while twilight implies a dim, 
indistinct vision. Twi here means between, 
that is, neither light nor darkness. The twl- 
light zone is about 1,500 miles broad, to the 
east and west of the sunset line. At different 
times in the year a different time is required 
for the sun to reach an altitude of 18 deg. 
below the horizon. In our latitude this is 
more than two hours in midsummer, and the 
shortest possible duration of twilight in the 
torrid zone is one hour twelve minutes, all the 
year round. The writer has lived there, and 
seen the night fall almost as soon as the sun 
sets. Twilight is not reckoned upon for work- 
ing in the torrid zone, as it is here in the 
summer. The twilight illumination of the sky 
swings around toward the north as the sun 
itself does, and in the most northern portions 


Can you inform 


of the United States the twilight zone does not 
dip below the horizon, even at midnight. 
Above latitude 48 deg. twilight of morning 
meets evening twilight at the north. Even in 
Montreal or Edinburgh the evenings of summer 
are very long, and the streets are filled with 
people much later in summer than with us. 
But wherever on the earth the sun is 18 deg. 
below the horizon, it is night, and no light of 
the sun is to be seen above the horizon. An- 
other fact in this connection, is that the sky 
is never dark. ‘This, however, Is not due to 
the sun, but to the stars. The Milky Way is 
above the horizon in summer in our latitude, 
and it gives a great deal of light by night, 
enough to make the night sky of that time 
brighter than when it is not a part of our 
night sky, as. is the case in winter. Then, too, 
the stars which cannot be seen by the unaided 
eye give us much light. The stars which are 
not visible to the eye give more light than 
those which are visible. We quote Todd’s 
“New Astronomy,” p. 424, on this point: ‘‘Ac- 
cepting a sixth-magnitude star as the standard, 
and expressing in terms of it the light of all 
the lucid stars registered by Argelander (a 
catalogue of 324,000 stars to the 9% mag- 
nitude), they give an amount of light equiva- 
lent to 17,300 sgixth-magnitude stars, But 
calculation proves that the telescopic stars of 
this extensive catalogue yield more than three 
times as much light as the lucid ones do. The 
stars, then, we cannot see with the naked eye, 
give more light than those we can, because of 
their vastly greater numbers.” In the whole 
heavens the stars give about 1-80 as much 
light as the full moon. There is good reason 
for the fact that the sky is light all the night. 


(9685) <A. C. asks: In constructing 


some storage batteries I run across the term 
“sponge lead,’’ which is used in the active 
material. I would like information as to what 
this sponge lead is, and how it is made. A. In 
the charging and forming of the plates of a 
storage cell, the lead oxide or the lead plates 
are reduced to a spongy condition, a porous 
condition in- which the acid solution penetrates 
to the interior to an extent. ‘This lead is not 
put into the plates, but results from the action 
of the charging current upon the lead oxide, 
which is used as a paste in the making of the 
plates. 


(9686) F.R. Co. asks: We wish to 
know if it is generally considered practical to 
connect a motor and incandescent lighting ser- 
vice to one meter, and if said meter will accu- 
rately measure the current consumed by each. 
If a meter is calibrated for motor service, 
which is usually rather irregular and which 
requires much more power than light service, 
will this meter register one or two incan- 
descent lights just as accurately as if it were 
originally calibrated and intended for a light- 
ing circuit? We note that in most cases com- 
panies run two distinct services for lighting 
and power, and same metered on different 
meters. A. In general, electrical meters reg- 
ister independently of the use to which the 
current is to be put after it gets past the 
meter. It may be that a meter which was 
sensitive to a single incandescent lamp would 
not be as sensitive to a 100-horse-power motor, 
or 1,000 lamps. But other than this we do not 
see that motor service differs at all from 
lighting service. We do not expect that hay 
seales will also weigh diamonds or medicine. 
And a meter for large currents cannot be 
equally sensitive to small currents. Probably 
the reason for using different meters for light 
and power is that frequently companies have 
different rates of tariff for the two different 
services. 


(9687) M.D. 8S. asks: I desire to se- 


cure the formula of the solution for making 
blue prints; how to apply it to the paper, and 
how to develop and finish it, after printed. 
Can you inform me of any book treating on 
the matter and where to procure it? A. To 
make solution for blue-print paper, make a 
solution of potassium ferricyanide, 1 ounce to 
5 ounces of water; also a second solution of? 
1 ounce of citrate of iron and ammonia to 5 
ounces of water. ‘These two solutions will 
keep indefinitely in separate bottles. To pre- 
pare the paper, take equal parts of each solu- 
tion and mix them. ‘The mixture is sensitive 
to light, and the rest of the work must be 
done in a feeble light. With a swab dipped 
in the solution cover the paper by passing 
across in parallel lines, and afterward cross- 
wise of these, so as to have an even layer of 
liquid all over the paper and yet not enough 
to flow or drip. The paper is hung by a pin 
in the dark to dry. It is then ready for 
printing. After printing in bright sunlight, 
the picture is developed by putting it under 
water. Wash thoroughly till the white parts 
of the picture are clear. 


(9688) E. C. B. asks: To extract the 


square root of any number between 100 and 
9,999 with close approximation: Divide the 
number by a multiple of 10 whose square 
would be the nearest number exceeding the num- 
ber the square root of which is desired; carry 
the division to at least one decimal place. 
Take one-half of the sum of the quotient 
found, and multiple of 10 used as divisor. In 
event of number being less than 100, simply 
divide it by its nearest square root; add this 
divisor to quotient found, and take one-half. 
Above may not be new, but having #ever run 
across it, thought it might be useful. A. This 
method of finding an approximation to the 
Square root of certain numbers will be a help 


to those who need only an approximate square 
root. But it would seem better to be able to 
find the exact root to the desired number of 
decimal places by the usual process. Several 
numbers which we have tried yielded their 
roots with scarcely more work than is required 
in finding an approximation by the method 
given above. We printed the process of taking 
the square root of a number fully worked out 
in answer to Query 8196, Vol. 84, No. 22, 
ScIENTIFIC AMERICAN, which we send for ten 
cents. The process is easily learned and 
quickly applied. ‘There would seem to be no 
need of approximate processes, 


(9689) G. C.K. asks: 1. Where can I 
buy porous cups 1%4 inches outside diameter? 
A. For small porous cups address the dealers 
in electrical supplies who advertise in our 
columns. They can supply the size you name if 
they can be had. 2. Can the field of the motor 
described in Sc1mnnTIFIC AMERICAN SUPPLEMENT 
No. 1195 be divided so as to make four fields 
in place of two, and how many turns will I have 
to put on so as to have the same horse-power 
described? I want to make it so I can run 
some small machinery. A. There is no reason 
why you should not divide the field winding 
of the motor into four parts as you propose. 
The result will be the same as if the field 
were in two coils when the armature has com- 
pleted one revolution. Nor do we see that you 
will gain anything by making the change. The 
power will be the same as in the present de- 
sign. It will drive small machinery just as 
well as it is. 3. Could I get Chapter XIX. of 
“Experimental Science,” on a _ one-quarter 
horse-power electric motor, without buying the 
entire volume? If so, what will be the 
charge? I mean the one-quarter horse-power 
electric motor which may be enlarged or re- 
duced. A. No, we have not published the one- 
quarter horse-power motor you refer to in the 
ScIENTIFIC AMERICAN or SUPPLEMENT. 


(9690) B, T. asks: Will you please 
inform me why a gravity battery will not run 
a small electric motor which will run on a 
single cell of dry battery? A. One gravity 
cell will not take the place of one dry cell. 
The voltage of a dry cell is 1.4, while a 
gravity cell is usually not above 1.07 volts. 
Two gravity cells must be used in place of one 
dry cell. They will run the motor much longer 
and stronger than a dry cell. A dry cell is 
not adapted to a motor. It being an open- 
circuit cell, it should have a rest after work- 
ing, as it does in ringing bells. A gravity cell 
is a closed-circuit cell, and should be kept at 
work. On an open circuit it does as poorly as 
a dry cell does on a closed circuit. You cannot 
use the same cell on both closed and open 
circuit work. 


(9691) L. B. G. asks: Will you kindly 
give a rule for finding the velocity that steam 
is capable of attaining at all pressures, when 
the back pressure is known, and when expand- 
ing into the atmosphere? A. The rule most 
commonly used for determining the velocity of 
steam as it escapes from an orifice is: 

Pl 
GAXxX— 
70 
Where Pi is the pressure per square inch in 
the reservoir, A is the area of the orifice, G is 
the flow through the orifice per second in 
pounds. This rule only holds good where the 
pressure inside the orifice is at least 1.66 times 
the pressure of the atmosphere into which the 
steam is escaping. After finding the number 
of pounds of steam that flows through the 
orifice from the above formula, you can readily 
find the velocity corresponding by looking up 
the volume of one pound of steam correspond- 
‘ing to the pressure in any given case in steam 
tabl2s, and from this calculate the velocity of 
flow. : 


(9692) E. H. W. asks: 1. What month 
and day of the month was Taster Sunday, 
1863? <A. In the yer 18638 Easter fell on 
April 5. 2. Easter Sunday for any given 
year? A. Haster Suncay is calculated by the 
assistance of tables which may be found in 
the Episcopal Book of Common Prayer. It is 
kept on the Sunday which falls next after the 
first full moon following the 21st of March, 
or the vernal equinox. If a full moon falls 
on that day, the next full moon is the Paschal 
moon; and if the Paschal moon falls on Sun- 
day, the next Sunday is Waster day. The 
moon referred to is not the real moon, but a 
fictitious moon which inoves uniformly in the 
celestial equator in exactly the same time as 
the real moon moves in its orbit. Any at- 
tempt to locate Easter by the motions of the 
real moon as given in an almanac will fre- 
quently fail. The best way is to go to the 
Prayer Book and get the dates, which in some 
books are given for a couple of centuries. 


(9693) F.L. asks: Will you kindly in- 
form me through your columns if a_ bullet 
dropped from the muzzle of a rifle would 
reach the ground quicker than one fired from 
the rifle at the same elevation with the rifle 
held perfectly horizontal. I think that it 
would not. Am I right? A. A bullet dropped 
from the muzzle of a gun and one shot hori- 
zontally from the gun at the same instant are 
both acted on by gravity in exactly the same 
manner. Both fall toward the earth with the 
same velocity and both will keep all the time 
in the same horizontal plane. So both will 
strike the earth at the same distance below at 
the same instant. It is on this principle that 
the sights of a rifle are adjusted and all can- 


non aimed. Were not this true it would not 
be possible to hit a iarget at all. The science 
of gunnery teaches how to elevate the gun so 
that the ball will fall as =; flies just enough 
to hit the target after one second or any other 
time of flight, 


(9694) C. L. W. asks: In the Scien: 
TIrIc AMERICAN for February 18, 1905, I read 
a very interesting piece on the subject ‘Ve- 
locity Potential of the Universe.” In this the 
writer states that “if a hole be through the 
earth, passing through its center, and a silone 
be let fall into it, the stone will move to the 
opposite side and return to the starting point; 
and if the air could be removed, it would 
oscillate to and fro so long as the earth en- 
dures. It would be a pendulum.” I claim 
that the ball would stop at the center of the 
earth. The basis of my claim is Newton’s 
laws of motion and weight given in all school 
physics. Would not the weight of the stone 
at the center be zero, and if its weight were 
zero, would it not stop? Please tell me who 
is right, and if I am wrong, how about the 
laws of gravitation? A. Your opinion that a 
ball dropped into a hole theough the center of 
the earth will stop at the earth’s center is the 
opposite of the belief held by mathematicians 
upon this point. We are not able to accept 
your view of the case. A falling body will 
have its motion accelerated as long as the 
minutest force acts upon it to draw it down- 
ward. This will be the case until it reaches 
the center of the earth. It will at that 
moment be moving with its highest velocity, 
and will pass to the region where the accelera- 
tion becomes negative, and tends: to reduce 
the velocity. The center of the earth is but 
a point, and the momentum of the ball ac- 
quired during its fall will carry it past the 
center and forward as far as it fell to acquire 
that momentum, that is, to the surface on the 
opposite side. 


(9695) H. M. says: 1. About what 


size and length is the wire wound on an induc- 
tion coil in a long-distance telephone? A. There 
are many kinds of induction coils in use in 
telephone practice. An average coil may per- 
haps have % ohm of No. 24 wire in the 
primary and 250 ohms of No. 35 wire in the 
secondary. 2. What size and length is the 
wire that is used in a telephone receiver? 
A. A receiver may be wound with 100 ohms 
of No. 36 wire. 3. Would not the sending dis- 
tance of the wireless telegraph instruments 
(described in the papers herewith sent) 
be increased by increasing the height of 
the aerial wire say by kite or _ balloon? 
A. The sending distance of a_ wireless 
telegraph depends upon the height of its 
aerials and the spark length of its induc- 
tion coil. A kite and a balloon have both 
been used for raising the aerial wire, but the 
kite drags away so obliquely on the wind that 
little is gained by using a kite. So also does 
a captive balloon. 4. Why is it that a tele- 
graph sounder of low resistance, say 5 ohms, 
is not suited for a line of much length, and a 
sounder of 20 ohms can be worked on a line 
up to 15 miles in length? A. The resistance 
of a sounder is only a mode of stating the 
number of turns of wire it has in it, and 
therefore the magnetic force it can exert. The 
more turns, the farther it can work. A 20-ohm 
sounder can work farther than one of lower 
resistance, since its greater number of turns 
of wire can produce more magnetism by a 
weak current, than a sounder of low resistance 
can produce with a weak current. 5. We have 
a mutual telephone line in our neighborhood. 
It runs very close to W. U. T. Co.’s line for 
about three-quarters of a mile. It crosses 
over the telegraph line in two places. At 
certain times, usually late in the evening, the 
line is bothered with so much noise that per- 
sons can hardly be heard talking over the line. 
The line is a party line with one wire, and 
cannot be transposed. Do you think the noise 
is caused by the two lines so close together? 
Can it be eliminated any other way than by 
using metallic circuits? <A. The _ difficulty 
with your telephone line is its nearness to the 


other line. ‘This can only be remedied by re- 
moving it from the neigh’: ‘en .4 ‘he dis- 
turbing line or by mak ‘wed 
metallic circuit. 

(9696) G. W.C. asks: 1 What is a 


cycle, in connection with gas or gasoline en: 
gines? A. A “cycle” in connection with any 
engine refers to the series of events which 
takes place from any point until the engine 


does precisely the same thing again it was 
doing at the start. Thus the “cycle” of an 
ordinary gas engine is as follows: A charge 


of air and gas is admitted during a forward 
stroke; the admission valve closes, and it is 
compressed during a return stroke; it is ig- 
nited during the return stroke; it expands 
during a forward stroke; the burnt gases are 
expelled through the exhaust during a return 
stroke; the engine is then at the point where 
we started, ready to take a fresh charge of gas 
and air, and the ‘cycle’ is now complete. 
2. Should one say an engine with single 
cylinder makes one or two strokes in one revo- 
lution? A. An engine with a single cylinder 
makes two strokes per revolution. 38. What 
is a “stroke cycle’? A. A “stroke cycle” 
would be the series of operations that an en- 
gine goes through during a _ single stroke. 
Thus, during the forward stroke of a steam 
engine, steam enters the cylinder; the admis- 
sion valve closes; the steam expands; the re- 
lease valve opens. This is not a common 
term and is not one of special value, because 
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the “cycle” is not complete. 4. Must a two- 
eycle engine have two cylinders? A. No. 


(9697) © S. 4. asks: 1. Do two ob- 
jects, for example a ball of lead 4 inches in 
diameter and a cork ball 4 inches in diameter 
(thus presenting an equal surface for the air 
to act upon), fall to the earth in the same 
space of time if dropped from the same height 
at the same moment, under atmospheric re- 
sistance? A. A ball of lead falls faster 
through the air than a ball of cork of the 
same size, since it has more momentum for 


overcoming the resistance of the air. This is 
easily observed. If you watch motes floating 
in the air, or a feather, you will see the effect 
of the resistance of the air to the downward 
motion of light bodies. They lack weight for 
pushing the air out of their way. 2. Would 
the result be changed if the cork ball be, say, 
8 inches in diameter and the lead ball 1 inch 
in diameter? A. The result will be the same 
if the cork ball is made larger, for the surface 
presented to the air increases as the square of 
the radius of the ball, while the weight in- 
creases as the cube of the radius. The ability 
to overcome the air varies as the radius. 
38. Or would it make any difference in the 
time of descent if the cork be, say, only 1 
inch in diameter and the lead ball 8 inches in 
diameter if dropped from the same height at 
the same time, under normal conditions of the 
air‘? A. You cannot make a cork ball fall as 
fast as a lead ball by any proportions what- 
ever, so long as the densities of the two are 
so different. Compress the cork and it will 
fall faster. 4. In pumping water from a well 
with a common suction pump, does the person 
pumping by means of the pump-handle raise 
the water out of the well or does he lift a 
column of air of the same diameter as the 
well tube, thus letting the atmosphere outside 
of the tube press the water up into, and out 
of the tube? A. The piston of a suction pump 
removes the pressure of the air from the sur- 
face of the water in the barrel of the pump. 
The pressure of the atmosphere in the well 
forces the water up into the barrel of the 


pump. ‘Ihe person pumping lifts the air in 
the barrel of the pump. If the area of the 
barrel is 5 square inches he must lift 75 


pounds of air. This has no relation to the 


size of the well. 


(9698) F.L.J. asks: 1. Are the pol- 


ished parts of a bicycle nickel plated, or are 
they polished with an acid, as I have been 
told? A. The parts of a bicycle which have 
a silvery luster are nickel-plated. 2. Why is 
it that people do not receive shocks from a 
trolley rail’ If you could touch the overhead 
wire, without touching the ground, would you 
get a shock’? I have seen birds do this last, 
and think the reason they can do it, is that 
they are not in contact with the ground. Am! 
I right or wrong? A. If by a trolley rail you 
mean the rail of the track upon which the 


son should receive a shock from it. It is at 
the same potential as the earth. If one could 
catch a trolley wire while in the air he would 
receive little shock because the potential of 
his body would soon be the same as the wire, 
which is at a low voltage, only about 550 
volts. No current would flow through him 
since he is not in a complete circuit. 3. When 
electric cars jump the track, I have seen the 
motormen place the switch iron from the rail 
to the trucks to complete the circuit. Is this 
necessary? The wheels are in good contact 
with the ground, and I have heard that the 
current returned to the station through the 
ground as well as the rails. A. When electric 
cars jump the track, it is necessary to provide 
a better contact than that of the dirt for the 
current to flow from the motor to the rails. 
Dry earth is not a conductor nor is pulverized 
earth. When the current returns through the 
earth to the power house it must find a better 
path than either of these if any considerable 
current is to make a swift return. A poor 
conductor will take a small amount of current 
by leakage. 4. I have asked several persons 
why they build roofs over their porches, and 
have been told, it,, was to keep the rain and 
dev a ing on the porch. Is there 
al : “w part of this answer? I 
have learned that dew does not fall, but is 
moisture in the air which was condensed by 
contact with cold objects. How can a roof 
protect a person from dew? A. Most cer- 
tainly there is good sense in the ‘dew part’ 
of the answer to the question why piazzas 


ee 


car wheels run, there is no reason why a per- | Problem of the Panama canal, 


have roofs. Dew forms on a body, exposed to 
radiation, so that its temperature can fall be- 
low that of surrounding objects, that is, below 
that of the air. Under a roof or under a tree 
the heat which is radiated upward is arrested 
by the roof or the tree and prevented from 
easily escaping to the sky, with the result that 
the space underneath the roof or tree is 
warmer than in the open air. You can verify 
this by moving your chair out from under a 
roofed piazza on almost any quiet clear even- 
ing. You will find it colder than under the 
roof, and dew forms more quickly. Clouds act 
in the same manner to screen the earth, and 
there is rarely dew on a cloudy night. 


NEW BOOKS, ETC, 


ManvuaAL OF TERREOHMETRY. By Ethan 
Scheidler. South Pasadena, Cal.: 
Ethan Scheidler, 1905. 16mo.; pp. 
44, Price, $2. 

This little manual has been written as an 
aid to mining men, for the purpose of showing 


how ores may be located scientifically by elec- 


trical tests. The science of terreohmetry, as 
it is called, has received a large amount of 
study and original investigation by the author, 
who has incorporated in his manual the results 
of many lessons learned from practical experi- 
ence in making mining surveys throughout this 
country, Canada, and Mexico. A clear descrip- 
tion of all the necessary apparatus is given, 
and full directions will also be found as to the 
method of using the same in locating ore. 


MoperN IRON Founpry Practice. Part II. 
By George R. Bale, Assoc. M. Inst. 
C.E. London: The Technical Pub- 
lishing Company, Ltd., 1905. 12mo.; 
pp. 194. Price, $1.40. 

This part of the work on iron foundry prac- 
tice deals with Machine Molding and Molding 
Machines; Physical Tests of Cast Iron; Meth- 
ods of Cleaning Castings; Foundry Accounting, 
ete. The machines illustrated and described 
are typical ones, and besides these descriptions 
the reader will find a very exhaustive account 
of the physical tests of cast iron which, on 
account of the exacting demands of the ‘modern 
engineer, has now generally to be very thor- 
oughly tested before being put into use. The 
book is completed with an index, and will be 
found most helpful to all connected with the 
iron industry. 


HENDRICKS’ COMMERCIAL REGISTER OF THE 
UNITED Starts. New York: Samuel 
HE. Hendricks Company, 1905. 4to.; 
pp. 1,279. Price, $7. 

This is the fourteenth annual edition of this 
valuable reference book, which forms a com- 
plete and reliable index, containing over 350,- 
000 names, addresses, and business classifica- 
tions, of the architectural, mechanical, engi- 
neering, contracting, electrical, railroad, iron, 
steel, mining, mill, quarrying, and kindred in- 
dustries. The book also contains a full list of 
the manufacturers of and dealers in everything 
employed in the manufacture of material, ma- 
chinery, and apparatus used in these great in- 
dustries, from the raw material to the manu- 
factured article, and from the producer to the 
consumer. The book will be found extremely 
valuable as a buyers’ reference book, for all 
engaged in any way in the trades above men- 
tioned. 


PROBLEMS OF THE PANAMA CANAL.  In- 
cluding Climatology of the Isthmus, 
Physics and Hydraulics of the River 
Chagres, Cut at the Continental Di- 
vide, and Discussion of Plans for the 
Waterway. By Brig.-Gen. Henry L. 
Abbot, Consulting Engineer, New 
Panama Canal Company. New York: 
The Macmillan Company, 1905. 
12mo.; pp. 248. Price, $1.50. 

This work, which is from the pen of one 
of the most qualified and lucid writers on the 
appears at an 
exceedingly opportune time. The American 
public, after being treated to successive re- 
ports by expert commissions, each giving a 
series of recommendations differing, more or 
less, from the others, will welcome this book, 


which gives a complete but not over-elaborated | 


statement of the various phases of the Panama 
canal question. Gen. Abbot was at one time 
a member of the celebrated Comité Technique 
which, at the request of the new Panama 
Canal Company, made an exhaustive examina- 
tion of the vast amount of technical data gath- 
ered by the engineers of the company. His 
pen was one of the most potent influences in 
leading the United States government, and the 
American public at large, to see the superior 
claims of the Panama to the Nicaragua canal 
route, and the present work embodies much 
data that have been presented in the various 
articles written to this end during the past 
few years by Gen. Abbot. The work opens with 
a historical resume of the history of the canal, 
and then takes up the subject of the rival 
routes and the physical conditions existing on 
the isthmus. A whole chapter is devoted to 
the once-formidable and supposedly-insurmount- 
able problem of the Chagres River. Then In 
logical sequence there follows a chapter on the 
ultimate disposal of rainfall in the basin above 
Bohio. ‘The last chapter considers, in consid- 
erable detail, the projects for the construction 
of the canal. To all of those who desire 
something more than a superficial knowiedge 


of this great national problem, we cordially 
recommend this work. 


THE MECHANICAL HANDLING OF MATERIAL. 
By George Frederick Zimmer, A.M. 
Inst. of C. E. New York: D. Van 
Nostrand Company, 1905. 4to.; pp. 
521; 550 illustrations. Price, $10. 

This work forms the first complete and con- 
nected treatise on the Mechanical Handling 
of Material, in any language. Its author has 
had over twenty years’ experience in the de- 
signing and installing of machinery designed 
to handle material in the substitution of or 
supplemental to hand labor, and all such ma- 
chinery is described in full in the present 
yolume. The book is divided into three main 
sections dealing with the Continuous Handling 
of Material; the Intermittent Handling of 

Material; Unloading and Loading Appliances: 

and Miscellaneous Handling Apparatus, such 

as automatic weighers; apparatus for coaling 
locomotives; coal-handling plants for gas 
works; power stations, boiler houses, ete. ; 
floor and silo warehouses for grain and seeds; 
and high-level or cantilever cranes. Section I. 


deals largely with all kinds of elevators and! 
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‘ered in detail. 


‘voted to “Working Cordage,” 


conveyors, and Section II. with endless chain 
and rope haulage, ropeways, and aerial cable- 
ways. Section III. deals with the loading and 
unloading of vessels, cars, ete, and describes 
all modern machinery of this sort. The book 
is printed on fine paper, and is very com- 
pletely illustrated with a large number of 
half-tones and numerous line cuts, showing 
details of machinery. It will no doubt be wel- 
comed by all engineers, and will be found a 
most useful handbook. 


FarM GRASSES OF .THE UNITED STATES. 
By William Jasper Spillman. New 
York: Orange Judd Company, 1905. 
12mo.; pp. 248. Price, $1. 

This volume presents, in connected form, the 
main facts concerning grasses grown on Ameri- 
can farms. Actual practice in grass growing 
has been set forth wherever information con- 
cerning this is available. The country has 


‘been divided into four regions, each of which 


presents a different set of problems. The prob- 
lems of growing grass in the South and the 
semi-arid lands of the West are discussed, and 
full information given concerning them. The 
book forms a practical treatise on the grass 
crop, seeding and management of meadows and 
pastures, descriptions of the best varieties, the 
seed and its impurities, grasses for special con- 
ditions, etc. 


BUILDING MATERIALS. Their Nature, Prop- 
erties, and Manufacture. By G. A. T. 
Middleton. New York: William T. 
Comstock, 1905. 8vo.; pp. 420. 
Price, $4. 

This book is one of the most recent and 
complete works on the subject of building 
materials which has come to our notice. It is 
prefaced by a geological introduction, describ- 
ing the formations in which British building 
materials occur, and by a second introductory 
chapter dealing with the chemistry and physics 
of building material. After citing the various 
stones and their classification, these are all 
described in detail, a chapter being devoted to 
each. Other building material, such as lime, 
plaster, cement, bricks, terra cotta, artificial 
sand and stone, and their methods of manu- 
facture, are described in detail and illustrated 
by photographic views. Several chapters are 
devoted to timber, the various woods and their 
method of seasoning and preservation being 
described. The main varieties of iron, their 
impurities, strength, and test, are also consid- 
Steel, copper, zinc, and lead are 
also treated of, and the book even goes into 


‘the description of special paints, enamels, and 


iron and stone preservatives, giving full direc- 
tions for mixing and using the same. Varnish- 
ing, polishing, enameling, and lacquering are 
also described in the latter portion of the 
work. Glass and wall and ceiling papers, be- 
sides stamped metal linings, etc., are among 
the sundry materials of lesser importance which 
will be found described. The work is a com- 
plete textbook for students and others engaged 
in the building trades. 


THE PocKET BooK or REFRIGERATION AND 
IcE-MAKING, Edited by A. J. Wallis- 
Thayer, C.E. New York: The Nor- 
man W. Henley Publishing Company, 
1905. 16mo.; pp. 184. Price, $1.50. 

This volume contains in a handy form such 
formule, data, tables, and memoranda as are 
constantly required by persons engaged in the 
refrigeration and cold-storage industries. It 
is a very reliable handbook, giving full tn 
formation on all subjects of refrigeration, such 
as Cold Storage; Ice-Making and the Storage 
of Ice; Insulation; the Testing and Manage- 
ment of Refrigerating Machinery, ete. ‘he 
book has a large number of general tables 
and memoranda, and is completed by an in- 
dex, which makes all its information readily 
accessible. 


KNOTTING AND SPLICING ROPES AND CorRD- 
AGE. By Paul N. Hasluck. Philadel- 
phia: David McKay, 1905. 16mo.; pp. 
160. Price, 50 cents. 


This small handbook, which is fully illus- 
trated with numerous engravings and diagrams, 
was compiled by the author for everyday use. 
It consists of a comprehensive digest of infor- 
mation on this subject, obtained from the col- 
umns of Work. Among the different kinds of 
knots described are eye knots, ring knots, and 
fancy knots. Rope formation, shortening, and 
splicing are also described. One chapter is de- 
another to ‘‘Lash- 
ings and Ties for Scaffolding,’ and a third to 
“Splicing and Socketing Wire Ropes.’ Two of 
the most useful chapters are on “Simple and 
Useful Knots” and ‘“Ilitches and Bends.” ‘The 
book is provided with an index, which makes 
the information it contains readily available. 


CEMENT AND CONCRETE. By Louis Carlton 
Sabin, B.S., C.E. New York: Mc- 
Graw Publishing Company, 1905. 
8vo.; pp. 507. Price, $5. 

This volume is one of the most complete 
we have seen on cement and its properties 
and us2s. It is divided into four parts, which 
deal respectively with the Classification and 
Manufacture of Cement; the Properties of Ce- 
ments and Methods of Testing ‘Them; the 
Preparation and Properties of Mortar and Con- 
crete; and the Use of Mortar and Concrete. 
The author has produced a work which, al- 
thongh not going into the subject as deeply 
as some others, still gives all the informa- 
tion essential to the young engineer of to-day, 
to whom we heartily recommend the work as 
a most helpful reference book. 
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cause it is built on tried principles 
after years of experiments is the 


Universal Kerosene Engine. 


Automatic in operation easily start- 
ed, and runs steadily and at a com- 
paratively high rate of speed at a cost 
of less than one point of kerosene oil 
per actual horse power hour. Praised 
wherever used. Highest efficiency at 
lowest cost. Ker prices and terms 
address. 


UNIVERSAL KEROSENE ENGINE CO. 
6, 8 and 10 First St.,. New York 


ELECTRIC LAUNCH MOTOR. — THE 


design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. lt is intended for a boat of about 24 feet 
over all and 4 feet 6inches beam, drawing 18 inches, and 
is capable of propelling such craft at aspeed of 7 miles 
per hour. ITlustrated with 21 cuts. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 120%. Price 10 cents by 
wail, from this office. and from ail newsdealers. 


Allrefractive errors, 
muscular troubie & 
chronic diseases of : 
the Eye cured by? 
scientific MASSAGE. -§ 


Illustrated treatise with affidavit testimonials 
free. Address 
THE IDEAL COMPANY, 
239 Broadway, New York. 


INDEX OF INVENTIONS] 


| Currycomb, F. N. Hackett. 


Scientific 


American JuLy 15, 1905. 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
July 4, 1905 
AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Address forms in strips, machine for mount- 


ing; Tos. “A, AGNEW i wiece ce hentia saa 793,868 
Advertising device operating mechanism, 

F, Wadsworth.......cccccccceccves 793,865 
Advertising machines, reversible blade for 

changeable, BE. O. Wilcox............6. 793,702 
Advertising trick device or puzzle, W. fe 

BUDD eiecere See sote cue oa. digid Binh slais Bb oe So s0se 793,986 } 
Animal holder, R. Thompson.............. 793,693 
Arm rest for bookkeepers or writers, pneu- 

matic, W. W. Williams............6 e+ 793,756 
Atomizer, E. E. Menges............ «- 794,033 
Autographic register, E. J. Barker. «ee 793,762 
Automatic switch, W. D. Simpson......... 794,051 
Awning crank gearing, E. Rosenberg. «. 793,959 
Axle lubricator, G. . Pero 793,677 
Bank, savings, C. Fisher...............e08 793,779 
Barber’s antiseptic utensil, H. Rosenthal... 793,961 
Barber’s chair foot rest, R. Stitts........ 793,749 
Bed bottom, spring, J. F. Brown... ++ 793,818 
Bed brace, C. W. Negley.......... + 794,038 
Bed, couch, C. A. Baker......... a seiie ienoie . 793,761 
Beds, bed rail fastener for iron, J. Nelson.. 794,039 
Bedstead, A. J. Olson......... Sralec scelerheie « 793,903 
Belt for holding horseshoe nails or the like, 

Wie Kerrey cweccs costes eiaineaeee eee 793,726 
Bicycle whistle, R. C. Ayres............. «+ 793,631 


Billet piercing mill adjusting mechanism, 


M. OP. Capron ss cise ce cio ese cee es aes 793,636 
Billiards or the like, apparatus for indicat- 

ing the scores of players in such games 

as, Oakes & Manton...............6.- “794,040 
Bin, E. J. Walker........ Shut alate ot sidhOiieseteteckhe 794,062 
Binder lock, loose leaf, J. S. McDonald.... 793,735 
Binder, loose leaf, 1). Coleman............. 793,638 
Binding strips. machine for making metal,- 

B. Mackallion vices 63.3 viacaeee nates 793,728 
Board. See Paper hanger’s cutter board. 

; Boat, J. W. Beall.......ccee cece cece cece 793,633 
Boat, C. A. Manker............. - 793,944 
Boiler cleaner, F. J. Hostetler 794,015 
Boiler furnaces and flues, apparatus for the 
manufacture of steam, Gearing & Rain- 

LOLCH 5 2s w'5.0s ns 4. he 56,5. wreterse.9 ears Sas .ofevear er 794,092 
Boiler furnaces and flues, manufacture of 

steam, Gearing & Rainforth.. 794,089, 794,091 
Boiler stay, R. F. O’Hearn................ ‘793,949 
Boilers, making corrugated furnaces and 

flues for steam, Gearing & Rainforth... 794,090 
Bolt and nut lock, J. V. Culliney . 793,824 
Book, R. P. Branson............ee scene 794,075 
Book and collection envelop, combination 

class, S. W. Nichols..... lpia seh eeieye «+. 793,800 
Book, order, C. A. Monson................ 794,085 
Books, ledgers, etc., lock for adjustable 

back frames of account, A. D. Hulquist 793,790 
Bottle, R. G. Davis..........0.ceeeeeeeeee 793,994 
Bottle cleansing machine, Ortmann & Herbst 793,736 
Bottle, non-refillable, P. H. Edwards..... 793,643 
Bottle, non-refillable A. Schenck........... 793,805 
Bottles or other containers, closure for, J. 

B. Williamson .......... cc cece cee eeee 793,757 
Bracket, W. B. Oliver. - 794,043 
Bracket, J. Assel............6 - 794,070 
Brake, T. F. & M. J. Brennan....... - 794,076 
Brake-rod connection, G. A. Woodman. - 793,758 
Brake shoe, A. A. Smith................4- 793,747 
Brick machine, compressed air operated hy- 

draulic, T. Rouse.........ee eee eeee 793,910 
Briquet and making same, H. FE. Marsh... 793,795 
Brush for doors, fly, H. N. Jasper.......... 794,105 
Brush, pneumatic, L. W. Hardy... «. 793,657 
Buckle, C. A. Mann............. «« 793,887 
Bung, J. P. Baumgartner............. ~- 794,072 
Bunging apparatus, J. P. Baumgartner . 794,073 
Burial case, Skahen.............006 793,851 
Buttonhole eutting and stitching machine, 

bBo AUN OD 0205 os oe 5455.4 eis'o-e' tol ,708, 793,709 
Button holder, collar, K. C. Laverty 793,667 
Calipers, T. S. Gl 794,094 
Can, 793,656 
Cans or the like, machine for making, W. 

6 IRODDY Sis Fiieegislesesa Se VO ale see a-y, » 793,879 
Cap, R. A. Hall........... «+ 794,149 
Capacity, R. A. Fessenden.. ~- 793,647 
Capstan, Roberts & Shultz.... « «1 793,909 
Car door lock, C. O. Johnson.....%.:...... 793,663 
Car frame and bolster, railway, J. J. Hen-. 

TICSSOY? eles ace Sie diene a wy Ab ake oes bw dls waa eae 793,721 
Car, grain, Hennessey & Moore..........- 793,930 
Car, passenger, baggage, or like, A. Chris- 

TLANSON, | oss edie sesiieicca ui t0:5 4.0 '5-b ewes She's bs «+ 793,823 
Car-seat, H. F. Vogel............eeeeeee «+ 793,863 
Car ventilating medium, C. P. Bonnett.... 793,982 


794,080 


Carbide holder, L. F. Buffington 
794,083 


Carbonating apparatus, H. H. 


Carbureter, G. W. Fallin............. 793,776 
Carbureter, A. H. Helmle... 793,786 
Carpet lining, J. H. Beale................6 793,870 
Cart self loading device, Z Whittemore.... 793,700 
Cash-register, Bockhoff & von Pein....... - 793,765 
Catch, safety, I. M. Brittain...... «+ 793,984 
Cattle guard, M. J. Comerford...........06 793,713 
Cattle guard, S. A. & H. W. Armstrong... 793,812 
Cattle guard, C. Behan..............seeeee 793,977 
Cement post and fastener, O. D. Reeves... .- 793,957 
Chair-base hub, H. W. Bolens........ - 793,980 
Child’s chair, I. Unger..........ce.sceeeeee 193,752 
Cigarette or cigar igniting composition, J. 

Bs Dunne™, oe cde as fea tine caver acers s-ssraleve woe 794,144 
Clamping or bar protecting apparatus, G. 

Des THUS: 508 vince Siseie o aigigb'si9'ai08 Sieve Siese ears 793,858 
Clasp, A. H. Marsch.........cseccsccccccee 793,888 
| Cleaner. See Boiler cleaner. 
Cleaner, R. B. Hodge........ccececccceece 793,834 
Clothes pin, M. F. Grubbs sevcesee 193,654 
Clutch, friction, L. 8S. Clarke....... eceesee 793,919 
Clutch, friction, W. H. Fulcher...........- 793,927 
Clutch mechanism, J. 8S. Duncan..........+ 793,925 


Clutch operating mechanism, F. A. Rider 
Clutch, positive lock, L. J. Crecelius. 


793,849 
793,920 


Clutch, rope, C. J. Sykes............% 793,751 
Coating wire or forming tubing, machine 

for, O. Monroe ........ cece cece ee ee eee 793,895 
Cock for flushing tanks, etc., ball, G. F. 

COMA a8 Fs ei lise wdaenieeiea Oe eee F846 793,991 
Coffee pot, W. L. Haley............ - 793,655 
Coke-oven attachment, D. F. Lepley.. . 793,668 
Compressor, multiple-effect, G. T. Voorhees 793,864 
Concrete block molding machine, E. & T. 

Mistelgii®: ces. 2 ies sccee 8s ea ee Ree eR eS 793,893 


Condenser, R. A. Fessenden 
Conveyer for metal bars, V. E. Edwards 
Cooker, steam, S. T. Williams 
Copy holder, G. C. Beidler.... 
Corkscrew and spoon holder, A. M. 
Corset, apparel, ID. Kops........ 
Cot, folding, R. L. Herma 
Cotton separator, W. A. Patterso: 


793,777 
793,926 
793,867 
793,978 
793,724 
794,029 
793,723 
793,739 


Irby. 


Coupling, K. P. Snyder.......... 793,690 
Coupling, C. A. Parrish.... 793,951 
Coupling, R. G. McDowell 794,110 
Crate, folding egg, J. S. Cam 793,819 
Crate or container for hats, shippin 5 

TOWNES fe tiivesic-srsisatis aaeneeaee es - 793,695 
Cream separator, 

Holth ..... 793,759 


Cuff or collar protector, Maxon & Lohnes 793,890 


Cultivator, W. Sobey............eeeeeee 794,129 
Cultivator, surface, J. A. Hamelback 794,009 
Current motor, P. Henrichs....... 193,722 


193,784 
793,854 
793,967 
793,917 
794,060 
793,853 
793,681 


Curtain hanging means, lace, K. 
Curtain pole, H. J. Upperman 
Curtain rod attachment, A. Buecking 
Curtain shade cutting machine, P. A. Uz 
Cushion-spring, W. R. Smith........... 
Dental chair head rest, F. Ritter 


Dental drill handpiece, G. R. Gossling. 794,006 
; Dental engine handpiece, G. R..Gossling.... 794,007 
Dental plates, means for securing artificial 

: teeth to, I. BE. Evslin............. 0005 793,999 


Desk pad attachment, C. A. O’Conno: 


+ 794,042 


VIN CHESTER 


RIFLES FOR ALL KINDS OF HUNTING. 


Winchester rifles are not the choice of any one special class, but of all 
intelligent sportsmen who. go to the woods, the plains, or the mountains 
in quest of game. They are designed to handle all calibers and types of 
cartridges, to meet the requirements of all kinds of shooting, and can always 
be counted on to shoot where they are pointed when the trigger is pulled. 
Winchester rifles and Winchester cartridges are made for one another. 


FREE: Send name and address on a postal card for our large illustrated catalogue. 
WINCHESTER REPEATING ARMS CO.,, «= @ Ww NEW HAVEN, CONN. 


Fans WATER Motors 


Our * Little Wonder’? water motor and outfit, including emery wheel, 
i two buffing and polishing wheels, pulley wheel, and sticks of silver and steel 
polishing compositions, is the only satisfactory outfit on the market to-day, for 
" sharpening edged tools, grinding and polishing metals and silver- 
ware, running light machinery, etc, Attaches directly to any 
water faucet. About } H. P. according to pressure. Price, (J 
complete, $4.00. ! 
Our “Trydrogiant” directly attaches to any water faucet.ff 
It isa smal} bandsome water motor, ball-bearing throughout, 
very speedy and serviceable at low water pressure. Equipped for|§ 
any attachment. Especially useful to Dentists, Jewelers and 
Doctors. Price, with pulley wheel, $5.00. t 
Our ‘* Polar’? bracket water fan is a handsome 6 bladed’ 
polished brass fan with 7-inch enameled water motor, polished 
brass bali and socket joint, and brass guard. Elegant and efficicnt in every detail. Over 1,600 revolutions at 54 
pounds water pressure. Price of motor with fan and guard, complete, $18.00. Our “Arctic” 
7-inch stand water motor with 1¢ or 3 inch brass pulley will run any kind of light machinery or apparatus 
requiring not more than \% horse-power. Price, with pulley, $8.50. 
Larger water motors and fans of all sizes quoted upon request. Write us, for we have just what you want. 


Our goods are reasonable and absolutely satisfactory. 
WARNER MOTOR COMPANY, Dept. 15, Flat Iron Bldg. NEW YORK CITY 


WE GUARANTEE 


OUR OUTFITS TO HANDLE MORE AIR FOR THE POWER 
CONSUMED THAN ANY OTHER SET_OF THE SAME 
SIZE. TO BUY THEM IS _ GOOD CONOMY. 
GENERATORS, VARIABLE & CONSTANT SPEED MOTORS 


Rochester Electric Motor Co., Kogurster wee’ 


(Bua 


LATEST EDITION 


Supplement Catalogue 


Jusr Our! 


The new Catalogue contains 65 
pages and gives a list of over 17,000 
articles. 

If there is any scientific, mechan- 
ical or engineering subject on which 
you wish special information, you will 
find in this Catalogue some papers in 
which it is thoroughly discussed by a 
competent authority. 

ScIENTIFIC AMERICAN SUPPLEMENT 
papers for the most part have been 
written by the world’s most eminent 
engineers and scientists. They contain 
information that is not always accessi- 


ble in books. 


MUNN & COMPANY, Publishers 


Write for it. It costs nothing. 
361 Broapway, New York 


Juty 15, 1905. 


Scientific 


American 


Service and the 
OLDSMOBILE 


Just think a moment: Do 
you buy a particular car because of a 
peculiar spring adjustment, a few pounds 
more or less of weight, the motor, the 
transmission, or the carburetor equip- 
ment @/oneé, or because of the complete 
co-ordination of every part to every 
other part, and the way each part does 
its work? 


When you buy an automobile 
it?s just common business sense to look 
for the car that gives you the most for 
your money—the Oldsmobile. If your 
car is to be an investment and not an 
expense, it must give you Satisfactory 
service, which means: reasonable first 
cost, low cost of maintenance, ef- 
ficiency without complication, _ hill- 
climbing ability, speed, and above all, 
absolute ease of control, especially in 
emergency—all distinctive Oldsmobile 
characteristics. 


The Oldsmobile is a recog- 


nized public utility—as indispensable as 
the telephone, the typewriter or sewing 
machine. It fits into your requirements 
as a business or professional man, as 
well as into the average pocket-book. 


For runabout service you 


can find no equal to the Oldsmobile | 


Standard Runabout at $650. Its single 
cylinder horizontal motor gives dura- 


bility with freedom from complication. | 


It is equipped with new side springs, 
which are a revelation in spring sus- 
pension. The differential brake is 
superseded by a ratchet brake acting. on 
a drum attached directly to front 
sprocket. 


Equally serviceable is the Oldsmo- 
bile Touring Runabout at $750. 


For touring service the 
Oldsmobile Touring Car, at $1,400, is 
a prime favorite. In design it is dis- 
tinctive; in construction strong and sub- 
stantial. Its 20h. p. two-cylinder motor 
gives ample speed. It has side entrance 
tonneau, tilting steering post, and all the 
latest Oldsmobile improvements. You 
will find it a tremendous hill climber. 


If you need a car for every- 
day business use, for pleasure, for com- 
mercial service, or aS an investment, 
buy an Oldsmobile. Catalog ‘‘21’’ 
sent on request. 


Olds Motor Works, Detroit, V.S. A. 


Member Associaticn of Licensed Automobile Manufacturers 


BEST FOR YOUR BOILER 


A great saver of trouble, annoyance and money, 
of labor and anxiety is the 
STANDARD STEAM TRAP. 
It is a new invention that is simple and ,. 
exceedingly durable. Working parts all on 3g 
outside, Valves two-piece simple fi 
check operating automatically, 
No waste of steam or water. fizks = 
If you have a boiler investigate f 
this trap. 


E. HIPPARD, Manutacturer, YOUNGSTOWN, OHIO 


Tf you have an Apple Automatic 
Sparker your batteries ‘will always 
vive a strong, hot, steady spark. Own- 
vs of launches, automobiles or gas 

) engines should write today and learn 
a A of this pertect storage battery charger, 


The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio, 


In Virginia, North and South Carolina, Georgia, Ala- 
bama. Mississippi, Kentucky and Tennessee. 


GOOD LANDS AT LOW PRICES 


A healthy climate, long growing season, and an all- 
the-year working season. 

Good locations for Textile and Manufacturing Plants. 

The South is now making greater progress than any 
other section. If you would learn about its develop- 
ments and the opportunities for good locations along 
the Southern Railway, write for copies of our publica- 
tions, including The Southern Field, a16-page illus- 
trated journal, sent free on request. 


M. V. RICHARDS 


Landand Industrial Agt., Southern Railway, 
Washington, D.C. 


How To Increase 
Your Business 


EAD carefully, every 
week, the Business 
and Personal Wants 

column in the 


Scientific American 


This week it will be found 
on page 53, 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in, 
A prompt reply may bring 
an order, 

Watch it Carefully 


Knock Down Boats 


Launches, Of all Descriptions 
row and gail 
boats 


Canoes and 
Hunting 
boats 


Send for Catalogue 
American Boat & Machine Co., 3517 S. 2nd St.. St. Louis, Me. 


THE WHITE MOUNTAINS. 


Beautiful Scenery and Wonderful Works 
of Nature. 


The White Mountains of New Hampshire are famous 
the country over as America’s most beautiful summer- 
ing section. Tbe awe-inspiring and wonderful seenery; 
the magnificent grandeur of these “Crystal Hills”; 
the numerous handiworks of nature—interesting ra- 
vines; high mountain cliffs; wonderful, gorgeous, tow- 
ering peaks: the marvelous profile in rock of the 
“Qld Man” in Profile Notch and_the figure of the 
White Horse of North Conway. There is something 
new to see every day in the mountains. The hotels 
rangefrom the most palatial and sumptuous hostelries 
in the country to delightful boarding houses and cozy 
cottagesund camps. Visit the mountains on your va- 
cation! You will then realize the magnificence of New 
England scenery. A beautiful portfolio, containin; 
choice half-tone reproductions of the handsomes 
mountain scenes, entitled “* Mountains of New Eng. 
Jand,” will be mailed to any address by the General 
Passenger Department, Boston & Maine Railroad, 
Boston, uvon receipt of six cents, and a descriptive 
book, profusely illustrated and containing a detailed 
description of the mountains, will be sent upon receipt 
of two cents in stamps; also a colored “ Bird’s Eye 
View of the Mountains as seen from the Summit of 
Mount Washington,” will be sent upon receipt of six 
cents in stamps; or the whole for fourteen cents. 


“The Nation’s pleasure ground and sani- 
tarium.”—David Bennett Hill. 


THE 


———$_—. 


ADIRONDACK 


MOUNTAINS. 


The lakes and streams in the Adiron- 
dack Mountains are full of fish; the 
woods are inviting, the air is filled with 
health, and the nights are cool and rest- 

* ful. If you visit this region once, you 
will go there again. An answer to al- 
most any question in regard to the Adi- 
rondacks will be found in No. 20 of the 
**Four-Track Series,’? ‘‘The Adiron- 
dack Mountains and How to Reach 
Them;’’ issued by the 


NEW YORK CENTRAL 


A copy will be mailed free on receipt of a two- 
cent stamp, by George H. Daniels, General Pass- 
enger Agent, Grand Central Station, New York. 


Diazo compounds, making, T. Sandmeyer 
Dish washer, Curry & Martin. 
Display device, H. E. Parsons 
Display-rack, extensible, ©. K. Hurd....... 
Distance bar and brake brace rod, combined, 

N. «'. Harrington 
Distillng apparatus, BE. E. Morlan... é 
Door closer and fly chaser, combined, B. 

Dodd 7 
Dowel, C. L. West 


+ 793,743 


793,825 
793,803 
794,019 


. 798,658 


793,732 


see 793,641 
« 794,063 


Draft driven generator, W. H. Jordan 794,022 
Draft tigging. D. A. Hitchcock...... 793,661 
Drill appliance, hand, Miller & Patock « 793,892 
Drill press, H. F. Noyes....... 3 793,901 
Dye, orange red acridin, O. Sohs 794,052 
Educational device, J. B. Olivera 793,676 
Educational device, J. F. Burke. : + 793,767 
Educational device, W. H. Goldsmith + 794,005 
Electric controller, C. S. Reno....... - 793,848 
Electric protective apparatus, F. R. Parker. 793,802 
Electric spark system, F. I. & B. P. Remy. 794,117 
Electromagnetic wave receiver, R. A. Fes- 

senden . 793,648 
Flevator, L. H. Nielsen..........+ « 793,846 
Enameled ornament, O. L. Heintz 793,659 
Engine attachment, explosive, W. B. Hayden 794,011 
Explosion engine, R. O. Le Baron.........- 793,842 
Fabrics. See Fence fabric. 

Fabric and ornamenting same, Pope & Hub- 

NODS sense Visedarels tees ewes auwaatese auc 794,045 
Fan supporting device, electric, S. G. Leach 793,942 
Farm gate, J. T. Cannon............eeeeee 793,820 
Fastener, separable, A. Eklund............ 793,874 
Fastener, separable, S. Hainsfurther 794,098 
Feeder, steam boiler, W. J. Pickering 793,741 
Fence fabric, wire, M. D. Pendergast...... 793,740 
Fence weaving device, E. C. Wood........ 793,706 
Fence wire pliers, H. L. White.... - 794,064 
Filing case, J. Drain............... eee eee 793,642 
Filter, E. M. Knight............. 793,838, 794,107 
Filtering apparatus, liquid, S. H. Johnson.. 793,725 
Fire and burglar alarm, P. M. Esser....... 793,775 
Fire escape, J. C. Covert............. «e. 793,770 
Fire escape, F. G. Hendricks « 794,100 
Fire extinguisher, J. A. Cass, 793,821 
Fires within inclosed structures, means for 

extinguishing, Hodge & Zlotkowski..... 793,931 
Firearm safety device, G. H. Tansley...... 793,692 
Fireproof floor, etc., E. Homan..... ++» 793,789 
Fish hook, O. O. Wangen......... «.. 793,810 
Flue dust, using, C. S. Price........ ~.. 794,152 
Flue dust, utilization of, C. S. Price. ... 794,153 
Flushing-vent, T. H. Clark......... . 793,989 
Fly paper holder, J. H. Bien. - 793,871 
Foot bath, J. L. Kerstetter....... .. 794,026 
Forging wheel blanks, J. H. Baker. «.. 793,814 
Fruit gatherer, C. Hertz................6. 794,150 
Fuel and making same, artificial, G. M. 

Dallas? ssiireac iw aaa 040 dane te doe See ees 793,771 
Furnace, E. Lane.. . 793,665 
Furnace, J. Kirby sis cvsies ccc cece cee cee 793,938 
Furnace charging apparatus, G. Schuhmann 793,806 
Furnace charging box, C. C. Smith......... 793, 852 
Furnaces, electric switch system for blast, 

R. G. MecFarland............... cece eee 793,897 
Furniture, article of wire, L. F. Griswold.. 793,783 
Game apparatus, C. J. McConnell....... - 793,798 
Game apparatus, A. Klein...... 793,837 


Garment-closure, N. Menzl... 
Garment supporter, T. G. Hun 


793,891 


- 793,933 


Gas generator, W. Nacken................ 794,037 
Gas generator, acetylene, Eichler & Becker. 793,830 
Gas generator, acetylene, L. S. Buffington, 

794,077 to 794,079 
Gas heater and burner, J. L. Reid. - 793,908 
Gas producer, A. B. Duff (reissue) - 12,367 
Gas, purifying, A. W. Fischer...... . 794,000 
Gas retort charging machine, C. Eitle « 193,773 
Gases, absorbing, A. Wultze.............. 793,707 
Gases, means for removing dust from, J. 

Shields 2.0... . cc cece ccc e cece ee eneee 793,745 
Gate closer, H. W. Meyer...... . 793,731 
Gearing, transmission, C. Upton 794,133 
Glass articles, apparatus for depositing 

layers of glass on, H. A. Schnelbach... 793,684 
Glass articles, depositing layers of glass 

on, H. A. Schnelbach...............05- 793,685 
Glass articles, manufacture of, J. J. Power 793,906 
Glass forming apparatus, D. Murray....... 793,797 
Glass sheets, manufacture of, F. L. O. 

Wadsworth vin veccsievedcesceestewsscs 793,866 
Gold separator and concentrator, R. T. Mar- 

BHA, ee sscsiars ecareretnsssidsere-0's einisieso 09 Gie8 418 S:4!s 793,945 
Grain drill, A. Armitage ++. 793,630 
Grain elevator leg, C. - 793,687 
Grate, A. Sartore......... cece eee eee e eens 794,123 
Gun carriage or mounting, Dawson & Buck- 

DTN ee cet sce ce Sha ae See sua auans a ae% Wavete dave 793,995 
Gun lock, breakdown, J. T. Godbout.. « 793,875 
Gun, recoil, 793,840 
Hair-retaining comb, H. W. Rosenbaum.... 794,047 
Hammer, fluid pressure, C. R. Green....... 793,876 
Harvester, broom-corn or corn, G. H. Pal- 

VAY? nse seis Be RAG Siete eres & cave aes 793,801 
Harvester feeder, self binding, W. E. Poese 794,114 
Hat, coat, and umbrella rack, combination, 

A. Abelson .... cece ccccccececceeeees 793,811 
Hat holder, V. F. Diebel. « 793,772 
Hay cap, H. J. Benderoth.. . 793,634 
Hay press, R. U. Crawford. - 793,639 
Heater, W. J. Bolton . 793,981 
Heel, shoe, E. Locher 793,669 
Hinge, safe or vault door, J. H. Williams, 

793,703, 793,704 
Hitching weight holder, H. H. Tothill 794,132 
Hoe, A. Richardson.........c.eeeeees . 794,119 
Hoisting device, J. Kambish, Jr. ......... 794,023 
Hook. See Fish hook. 
Horseshoe, J. H. Gay......ccccccccscesees 794,004 
Hose-coupling, A. H. Anderson............ 793,869 
Hose rack and valve, combined, F. R. Porter 794,115 
Hose supporter device, M. H. Gerstle...... 793,719 
Hot air furnace, J. Leppla........... -. 793,943 
Hydraulic elevator, W. H. Reeves.. + 793,907 
Hydrocarbon motor, Low & Wassmann 793,885 
Hydrocarbon motor, A. A. Low....... 793,886 
Implement, vapor heated or gas heated, W. 

Mitchell .............eee seer 793,894 
Indigo vat, hydrosulfite, P. Selle 794,050 
Indigo white, making, Seidel & Wimmer 794,049 
Induction. motor, D. Pomeroy 793,904 
Induction motor, E. C. Wright. 794,135 
Ingot delivery car, T. James.............. 793,877 
Inking roller constrictor, F. W. Hunter... 793,934 
Insulating handle connection, J. H. Gault.. 793,833 
Insulation, G. A. Weber...........e.eeeeee 793,754 
Jar and fastener therefor, R. H. McCoy... 793,734 
Jar or similar vessel cover, H. G. Roth..... 793,962 
Joints, making brazed, J. F. Richardson... 793,958 
Journal box, J. C. Baker.............ee0e. 793,632 
Knitting machine, J. Johnson 793,791 
Knitting machine stitch transferring me- 

chanism, M. J. Shaughnessy........... 793,913 
Lacing terminal fastening device, S. 

Schwarzschild ........ cece cece eee ee eee 794,124 
Ladder and ironing board, combined step, 

WB es SMUD «<i. 0. 0.0% 00 Si sir o0's 006 eisiecese.s 793,748 
Lamp, bracket, J. A. Loomis.............. 793,884 
Lamp bulb, incandescent electric, R. R. 

KING. ea diasepeieis odie Sales eae va aera es 794,028 
Lamp fixture, electrical, B. W. Perrigo... 793,952 
Lamp holder, multiple electric, E. L. Elliott 793,774 
Lamp, incandescent gas, A. Farkas......... 793,646 
Lamp socket, W. J. JoneS............000+ 793,935 
Lamps, spark-tight box for arc, H. Bissing 793,872 
Last, shoe, A. R. Garrod.............eeeee 794,002 
Lawn edge trimmer, R. P. Winsor «» 793,705 
Leg, artificial, J. K. S. Farris....... « 794,147 
Legging, J. W. Pynch.........cecceseceee 793,955 
Linoleum, manufacture of, A. A. Godfrey... 793,782 
Linotype machine, F. E. Bright............ 793,766 
Liquid controller, W. 8S. Shields........... 793,963 
Locomotive engine and tender coupling, G. 

W. Rittersbach .......... cc eee ee ee eee 794,120 
Locomotive tender frame, W. McIntosh... 793,898 
Loom stopping means, E. S. Stimpson...... 793,964 
Lubricating loose wheels, I. Deutsch.. +» 793,923 
Lubricator, F. G. Ward...........06. «. 793, 69€ 
Lubricator, A. B. Wright......... «. 798,918 
Lug strap holder, A. F. Schofield. « 793,744 
Magnet, lifting, A. C. Eastwood.......... 794,086 
Mail pouch hanger and shield, G. A. Clark. 794,139 
Manure spreader, L. Kniffen.............. 793,882 
Match safe, G. I. Parker..... «. 793,738 
Meter, F. Darlington............... «. 794,084 
Milking machine, Kramer & Wade. « 793,940 
Mill feeding device, A. BE. Sable............ 793,683 
Mine door operating device, S. T. Bailey... 793,813 
Mixer, L. Libbman.............eccecceeces 793, 844 
Mixing vessel, L. Libbman................ 93,843 
Molding machine, H. Tscherning... 793,860, 793,861 


EVERY 
ONE 
WANTS 
A 


win Hearts. 
monds increase in value twenty per cent per year. Bet- 
ter than savings banks. Write to-day for our Catalog— 
1000 illustrations. Select the Diamond which 1s your 
special fancy, We will send it for your examination. 
Our credit terms: One-fifth the price to be paid when you 
receive the articie, the baiance in eight equal monthly 
payments. We pay allexpresscharges. Write To-day! 


Diamond Cutters 


OFTIS Dept.G 180 
{! BROS & CO. 15a 92 t0 98 State St. Chicago 


Manufacturing Jewelers 


rR  — 


THE BEST LIGHT 


The Ge : 
most brilliant, } 
economical light 


made. Our light gives 
100scandle power at 
the small costof 2c per week. 


Is portable and there is no dirt, grease, 
odor or smoke. Over 100 different styles— 
every one warranted. 


Agents wanted Everywhere. 
THE BEST LIGHT CO. 


Owners of Original Patents. 


87 E. 5th St., 
Canton,O 


Nickl-plated 
Sins long 
Pat’d 


LIOUID PISTOL 


Will stop the most vicious dog 
(or man) without permanent in- 
jury. Perfectly safe to carry without 
danger of leakage. Firesand recharges by 
pulling the trigger. Loads from any liquid. No cartridges 


require’. Over 10 shots in one loading. All dealers, or by 
mail, 50e., Rubber-covered holster Se. extra. 


PARKER, STEARNS & SUTTON, 226 South St., NewYork 


Srecec sere esoleesresyrerree 


PUniversal SCRAPER: 


75 cents buys 9 

m™ the best Scraper @ 

gw ever made. Try it g 

on floors or meat $ 
blocks. 


Send for free catalog No. 17 B. eS 
THE L. 8. STARRETT CO. 3 
Athol, Mass. 3° 


The Greatest 
Advance in the 
Gasoline Age 
>= For particulars, write to 
The Motor and Manuf’g 
wa} Works Co., Ithaca, N.Y. 


THE EJECTOR MUFFLER 


Prev 
(CENTRAL) 
A LINES 


: ge | atte! 
sepa | 
is 


ne, Kas 


Some very interesting privileges are 
presented for the enjoyment of travelers 
over the Laxe Snore & Micnicay 
Souruern Ry. this summer, as follows: 

Stop-over at Niagara Falls for a period not 


to exceed ten days, 

Stop-over at Westfield, N.’ Y., fora visit to 
Lake Chautauqua. 

Stop-over at Sandusky for a side trip visit to 
Put-in-Bay and Cedar Point. 

Option of traveling by boat or rail, either 
way, between Cleveland and Buffalo. Does 
not apply on tickets sold locally between 
those cities. 

Option of traveling between Albany and 
New York City, either way, on Hudson River 
(day or night) boats, or rail on New York 
Central. 

These matters are explained in folder, 
“Travel Privileges,” sent free on request. 

As a route for vacation journeys the 
Laxe Suore is unexcelled, reaching 
practically, by its through trains or di- 
rectconnections, all the leading summer 


places east and west. 

The widespread popularity of the 
Lake Suore is a matter of much com- 
ment; the explanation is simple — it 
maintains in the highest degree of per- 
fection everything that enters into the 
successful operation of its train service, 
so that its patrons travel safely, com: 
fortably and promptly. 

For any desired particulars address 


C. F. DALY. Passenger Traffic Manager, 
Cxicaco, ILL. 

A. J. SMITH, General Passenger Agent, 

CLEVELAND, OHIO. 
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Scientific American 


JULY 15, 1905. 


Valuable Books! | 


wow ow 
REVISED and ENLARGED EDITION 


The Scientific American 


Cyclopedia m= 


Notes and 3 
15,900 Receipts. 734 Pages. 


Queries. % 
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 


‘This work has been re- 
vised and enlarged, 


. 900 New Formulas, 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 

eneral reader. It should 

ave a place in every 
ne home and workshop. A 
OuEP circular containing full 
Table of Contents will 
be sent on application. 
Those whu already have 
7 e Cyclopedia may obtain 
e 


1901 APPENDIX. 


Price, bound in cloth, $1.00 
postpaid. 


Home Mechanics 
for Amateurs 


This book has achieved an unparalleled success in one 
week, and a Specia] Kdi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way—the “only” way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents—the circu- 
lars cost only a cent—the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 


Price $1.50 


370 Pages 326 Engravings 


TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE I. HOPKINS 


Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Illustrations. Cloth Bound, Postpaid, 
$5.00. Half Morocco, Postpaid, $7.00. 


EXPERIMENTAL SCLENCE is so well known to 
many of our readers tbat it is hardly necessary now to 
give a description of 
thiswork. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful | discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless teie- 
graphy, for example, 
have been made. _ It. 
was necessary. there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 

ome 200 pages have 
been added. 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two. volumes, 
handsomely bound in 
buckram. 


Practical Pointers 
For Patentees 


Containing Valuable Information and Advice on 


THE SALE OF PATENTS 


An Elucidation of the Best Methods Employed by the 
Most Successful Inventors in Handling Their Inventions 


By F. A. CRESEE, M.E. 
144 Pages. Cloth. Price, $1.00. 


JUSY PUBLISHED 


Scientific American 
Reference Book 


12mo. 516 Pages. Ulustrated. 6 Colored 


lates. Price $1.50, postpaid 
The result of the queries of 
three generations of readers 


and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. [t is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters ot interest te everybody. 
‘The book contains 50,000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Scientific American Refer- 
ence Book’ has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday refer- 
ence—more useful than an en- 
cyclopedia, because you will 
find what youwant inan in- 
stant in a more condensed 
form. Sixty year's of experi- 
ence alone have made it possible for the publishers of 
the SCIENTIFIC AMERICAN to present tothe purchasers 
of this book a remarkable aggregation of information. 


MUNN & COMPANY 
361 Broadway, New York Cits: 


No. 


Motor control, BE. R. Carichoff.......seeeee 793,768 
Mouthpiece, elastic, Vuillard & Strauss... 794,061 
Mower reaping attachment, J. W. Pridmore 793,742 
Music leaf turner, O. G. Painter. 793,950 
Music leaf turner, S. C. Shaw. 794,126 
Musical instrument, mechanical, 


ih Merrie ere i eee ee es a ialaai0 794,101 
Musical instruments, pneumatic coupler for, 

EE. S. Votey ...0......eeee batsis od sindece ADOjO08 
Needle, embroidery, I. Mayer -. 793,674 
Nut, lock, F. A. Newell...... . «« 793,900 
Nut lock, Slayton & Zellner....... eccceces 194,127 


Nut lock and bolt lock combined, E. Packer 
Nut, split, Simpson & Starrett............. 
Optical pyrometer, H. Wanner 


793,737 
793,850 
793,970 


Optician’s rule, W. G. Allardt............. 794,068 
Ore concentration, Sulman & Kirkpatrick- 
Pickard © ‘sccsscacwasewawosses 793,808 


Ore treating furnace, A. M. Bea 
Oxidizing apparatus, rotary, A. N. ie 
Paper hanger’s cutter board, J. A. Hill.... 
Paper hanging apparatus, wall, R. Stillwell 


793,816 
794,085 
794,013 
794,056 


Paper, manufacture of double, G. Engel- 

MANN, IL. scareiseiee'ed oa bbs cia cle c's saws 793,832 
Paper rack, A. C. Shumaker.............. . 793,914 
Pens, pencils, or other articles, clasp for 

retaining, G. L. Woodworth.......... «- 794,065 
Phonograph, A. Fischer...........seeeceee 793,778 
Photographic exposures, device for timing, 

Ve De. HORE C Ne 560)6 5-0: dobie deh scedie’eaisiale ie 793,932 


Piano, combination automatic, N. D. Hosley 793,662 
Piano or organ, J. ©. Trautwine, 3d. . 794,059 
Piano pedal, C. H. Hubbell 794,017 
Piano players, flap valve for 793,983 
Pick, C. F. Eldridge 793,831 
Pie-baking machine, E. 794,131 
Pie machine, I. L. Sons............ 794,130 
Pie plate attachment, T, J. Gorman....... 793,653 
Pin. See Clothes pin. 

Pipe coupling, G. A. Seaman.........ee00- 793,807 


Pipe coupling, train, E. T. Hanson 793,785 
Pipe wrench, F. Sherkel, Jr....... wecceee 793,686 
Piston and metallic packing therefor, E. T. 


White 
Planter and ferti 

C. Johnston 
Planter, potato, 
PJanter, seed, W. E. Anglund. 
Plaster, foot, W. H. Albach......... ees 
Plate cleaning machine, A. J. Maskre. 
Plow, reversible disk, C. H. Deere.... 
Power-generating device, J. R. De 
Power shovel, J. Kiesler... 
Pressure gage, 


793,973 


793,792 
. 793,902 
794,069 
« 793,975 
794,108 
793,715 
793,640 
793,880 
794,054 


Printing machine, W. Scot 793,912 
Printing press, Tonge & Butterworth....... 793,809 
Printing press gripper attachment, platen, 

EB. L. Megill ....... ccc eeeeeeeee eeeeee 793,730 
Propeller, W. B. Hayden..... - 794,010 
Propeller, screw, E. V. Dixon.......... « 793,717 
Pulley mechanism, friction, A. S. Cowan... 793,992 
Pump, oil well, M. Huber....... 794,104 
Punch, C. C. Goble......... cee ee scene «-. 794,095 
Punching machine spacing indicator, J. J. 

DAVICS: 66:63 shios  odads eee tesa ee: reer 793,993 
Push button, electric, IL F. Ke - 793,936 
Rail fastening, D. E. Olds.. 793,847 
Rail fastening, H. T. Port 793,985 
Rail joint, B. F. Pritchard.. 793,954 
Rail tie and fastener, A. C. + 794,138 
Railway cattle guard, F. E. Strouse....... 793,750 
Railway rail joint or coupling, W. Barnett. 793,710 
Railway rails, fastening device for secur- 

ing, J. Wichholtz ..........c.c cee eeee 793,644 
Railway signal, pneumatic, M. D. Moore 793,675 
Railway switch, S. Clary............0. 793,990 
Railway switch, W. F. Cady 794,081 
Railway switches, electrical or other ap- 


794,103 
793,755 
- 794,109 


pliances, manipulation of, J. L. Hoyer 
Railway tie, Wilcox & Ryan 
Railway tie, concrete, G. S. Miller.. 


Railway tie, metallic, R. S. Seott......... 794,048 
Railways, electric automatic block system 

for, G. TH. Walker et al............... 793,671 
Raisin stemming machine at ls 

Ti TQ tt By face acer orate Soo lone eens - 793,839 
Reducing wheel, F. L. Wolfe. - 793,974 
Reeling device, C. A. Hadland..... - 794,008 
Reflector, heat, Oblinger & Beatty........ 794,041 
Refrigerating apparatus, G. T. Voorhees.. 793,696 
Reyerse mechanism, 4. C. Stinzing........ 793,855 
Roasting furnace, F. Klepetko...... « 798,989 
Roasting furnace, Repath & Marcy » 794,118 
Rocker shoe, W. G._ Miller........ « 793,946 
Rotary engine, M. J. Hinden « 793,660 
Rotary engine, M. Kleindienst . 793,664 
Rotary engine, J. P. Bruyere... « 793,985 
Rubber dam holder, J. J. Rojo............ 793,682 
Rule and linotype for tabular matter, W. 

R. Speechley ........... eee eee « 793,691 


794,122 


Sand blast device, L. osengarten... 
793,862 


Sash closer, automatic, A. C. Van Dore 


Sash cord guide, G. D. Clark............. « 698,918 
Saw attachment for bench vises, E. S. Mum- 

MET Go 65.5 ed aes eijeess 793,796 
Saw set, C. Diener 793,997 
Sealing jar for preserving various articles, 

such as food, ete., C. C. Hovey........ 794,102 
Secondary battery, I. .Kitsee............... 793,881 


Separator leveling attachment, O. G. Wold 793,968 


Sewing machine embroidering attachment, 


B.. JOMNSON. 56 cc. esas eos dite we ceases 794,021 
Sewing machine presser foot, A. H. De 

WO? seins oibsiowieee Milaise OS dure tek cies bee! 793,716 
Shade and curtain hanger, W. Nelson.... 793,899 
Shade chair, folding, I. T. B. Mann....... 793,673 
Shaving device, safety, O. Kampfe.. « 793,793 
Sheet feeding apparatus, C. O. Ericson . 794,146 
Shelf, folding bracket, W. L. Dunn....... 793,828 
Ships, means for controlling the speed of 

screw propelled, E. Smethurst.......... 793,746 
Shoe fastener, Smith & Stieglitz. «- 794,128 
Shoe rack, H. A. Ballard....... - 798,815 
Shoe, seamless blucher, H. Jenuer........ 793,878 
Shoes, form for treeing, ete., E. N. Chan- 

ler cece sce e cece cece seca nena sasccacccs 793,988 
Shovel. See Power shovel. 
Shutter or closure, J. Cahbill.............. 793,712 
Sign, illuminated, P. McDonald..... wee 793,948 
Sign, illuminated door, 8S. W. Ahalt.. «- 793,628 
Sign, multiple changeable, E. O. Wilcox.. 793,701 
Signal and train control system, automatic, 

H. M. Davenport..........eceeeee ences 793,827 
Signaling, aerial] for wireless, R. A. Fessen- 

GOTT: Abed Sceetid Siathes Mee See evn car dis wehtans 0, sree es 793,651 
Signaling by electromagnetic waves, R. A. 

Fessenden .........++- 793,649, 793,650, 793,652 
Silo, E. W. Armentrout.........seeeeeeee ‘793,976 
Skirt gage, F. M. De Leon 793,996 
Slimes, etc., from metal-bearing solutions, 

apparatus for separating, E. L. (rodbe 793,720 
Socket or receptacle plug, lL. J. Costa.... 794,140 
Soldering iron, self heating, W. HE. Garrett 793,781 


Speed transmission, controlling mechanism 


for variable, N. 'l. Harrington........ 793,929 
Spinning frame, Todd & Stott...... « 793,694 
Spool, G. H. Reynolds........ . 793,680 
Steak tenderer, C. A. Deal.. ayes . 793,714 
Step, folding extension, J. S. Coxey. - 794,141 
Stocking folding board, C. H. F. Keene.. 794,106 
Stone rubbing or polishing machine, 

Benisch  .ecccccscccccccccncccssccccess 794,074 
Stove, gas burning convertible heating and 

cooking, W. A. Koneman.......... eeee 793,883 
Submarine signal, A. J. Mundy... eee 793,896 
Surveying instrument, J. Barbow.... o. 794,071 
Suspender attachment, H. [Englander eee 794,087 
Suspenders, C. Bloomberg....... F068! eee 793,685 
Swing, circle, R. Garvey. eee 794,148 
Switch, F. Volk.... eee 793,969 
Syringe, E. M. Gray.. 794,096 
Telegraphy, M. O. Anthony..... 760 


Telegraphy, wireless, R. A. Fessenden 
Telephone attachment, N. E. Damico 
Telephone attachment, F. I. Howe.. 
Telephone attachment, V. Rebhun....... . 
Telephone connections, automatic take-up 
device for, F. B. Long..........+e0- ee 
Telephone exchange system, BH. Land 
Telephone exchange system, H. G. Webster, 
793,971, 

Telephone line service meter, Scribner & Mc- 
Quarrie 
Telephone lines, service meter for party, J. 
L. McQuarrie.. 
Telephone receiver, Brecht. 
Telephone switch, Weman & Basc 
Telephone switchboard, FE. Darnell. 
Telephone transmitter, W. KE. Harkness.... 
Temperature alarm, electric, O. P. Hepler.. 
Tent, T. D. McCall 
Threshing cylinder wrench, M. Mahlen.... 


794,116 


793,845 
793,941 


793,972 
794,125 


794,112 
794,187 
794,184 


rf 
793,729 


Climbing 

steep grades or 

iS under other severe con= 
ditions of travel, the Cadillac not 


only reaches its own destination without 


annoyance, but is a “friend in need’’ to others. 

Whatever the test, there is power enough and to spare, 

Simplicity and accuracy of construction reduce the liability to dam- 

age or derangement of mechanism so low as to make the Cadillac almost 

troublecproof. The money-savingin consequence of this, combined with remark- 

ably low cost of fuel and lubrication, make the Cadillac the most economically maintained 


of all motor cars. Ask any Cadillac owner. 


Model F—Side-Entrance Touring Car, $950. 


His expense book is our best advertisement. 


Model E—Light, stylish, poweiul Runabout, $750. 


Model B—Touring Car, detachable tonneau, $900. Model D—Four-cylinder, 30 h. p. Touring Car, $2,800. 


All prices f. 


o. b. Detroit. 


Write for catalog N, and address of nearest dealer where you may try a Cadillac. 
CADILLAC AUTOMOBILE CoO., Detroit, Mich. 


Member Association Licensed Automobile Manufacturers. 


£e 


Our little booklet tell 
STANDARD SPOKE 


Makes wheeling a delight, eliminates the drudgery, 
on experiments when you can buy a perfect attach 


STAN DARD’’ 


% Two-Speed Automatic Coaster Brake Hub 


Donor waste money 
ment all in one hub. 
8 all about it and is mailed’free. Write to-day. 


AND NIPPLE CO. «+ Torrington, Conn. 


Business Necessity 


CAPACITY 999.999.9599 


‘the famous Calculating Machine. Enthusiastically endorsed the world over, Rapid, accu 
rate, simple, durable, ‘Two model’: oxidized copper finish, $5.00; oxidized silver Gnish, with J 
ase, $10.00, prepaid in U.S. Write for Free Booklet and Special Offer, Agents wanted’ 


C.E. LOCKE M'F'G CO., 25 watnut st.Kensett.lowa, 


Bicycle ™° Motorcycle 


Convert 
Your 


at a moderate cost by at- 
taching the Mesco 1% h.p. 
Motor Outfit which in- 
cludes all accessories to 
make a complete machine 
I) without alteration. Cholce of 
three transmissions. Come= 
plete Motorcycles and 

3 peices Marine Motors. Parts 
sold separately. Write for cataloxue. Agents wanted. 


Motor Bicycle Equipment & Suoply Co., Buffalo, N.Y. 


“AUTO-MARINE 
MOTOR” 
$37.50 


ENGINE 
ONLY 


TW eight 8714lbs. 
Height qe im 


ef The Won- 
derful 


Convert Your 
Row Boat 
Intoa 
LAUNCH 


Rated at 1h. p. Has shown nearly 2h. p. No valves, gears, springs or 
cams. Jump, spark. Reversible. Speed control. Only three moving parts. 
Could not be made better if it cost five times as much. ORDER 
NOW —they are selling so fast you may be disappointed later. 


Auto-Marine Motors from 1 to 20 h. p. 
Detroit Auto-larine Co., 75 E. Congress St., Detroit, Mich. 


Formerly Detroit Lackawanna Co. 


WARRENS 


RAL ASPAALT S, 
- NATU SURFACED. ~“ ND 


OOFIN 


Apply it yourself, Makes a finished yravel roof. Comes ready 
to lay in rolls of 108 square feet. Write for sample, circular 
and prices. Warren Chemical and Mtg. Co., 

18 Battery Pl., New York 


To Gas Engine Operators 
Dynamo Ignition. 


| Motsinger Auto-Sparker 


Ne battery to startorrun. The original 
speed-controlled friction-drive Dynamo. 
Driven parallel with engine shaft. No 
belts. No beveled pulley or beveled 
fiy wheel necessary. For make and 
break and jump-spark system. Water 
.and dust proof, Furty GuaraNTEED. 
F MOTSINGER. DEVICE MFG. CO., 
14 Main Street, Pendleton, Ind., U.S.A. 


LUFKIN 


TAPES AND RULES 
ARE THE BEST, 


For sale everywhere. Send for § 
Catalog No. 16. 


LUFKIN RULE Co. 
Saginaw, Mich., U.S.A. 
New York and London. 


ARTESIAN 


Wells, Oiland Gas Wells drilled 
by contractt.oany depth from50 
to 3000 feet. We also manufac- 
@ ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam _ Drilling 


Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illuse 
cashes Z trated catalogue. Address 
ERCE WELL ENGINEERING AND SUPPLY ty, 
186 LIBERTY STREET. NEW YORE, U.S. A. 


Valuable Scientific Papers 


ON TIMELY TOPICS 


Price 10 cents each, by mail 


ELECTRONS AND THE ELECTRO- 
NIC THEORY are discussed by SIR 
OLIVER LODGE in ScrenTIFIC AMERICAN 
SUPPLEMENTS 1428, 1429, 1430, 1431, 
1432, 1433, 1434. 


THE PANAMA CANAL is described from 
the engineering standpoint in SCIENTIFIC 
AMERICAN SUPPLEMENT 1359, 


WIRELESS TELEGRAPHY., Its Progress 
and Present Condition are well discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425, 
1426, 1427, 1386, 1388, 1389, 1383, 
1381, 1327, 1328, 1329, 1431. 


HOW _TO CONSTRUCT AN EFFI. 
CIENT WIRELESS TELEGRAPH 
APPARATUS AT SMALL COST is 
toldin SCIENTIFIC AMERICAN SUPPLEMENT 


1363. 
SUBMARINE NAVIGATION. An ex- 


haustive review of the subject is published 
in SCIENTIFIC AMERICAN SUPPLEMENTS 
1414, 1415, 1222, 1223. 


SELENIUM AND ITS REMARKABLE 
PPOPERTIES are fully described _in 
SCIENTIFIC AMERICAN SUPPLEMENT 1430. 
The paper is illustrated by numerous en- 
gravings, 


THE _ INTERNAL WORK OF THE 
WIND. By S. P. LANGLEY. A painstak- 
ing discussion by th> leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, SCIENTIFIC AMERICAN 
SUPPLEMENTS 946 and 947, 


LANGLEY’S AERODROME. Fully de- 
scribed andillustrated in SCIENTIFIC AMERI- 
CAN SUPPLEMENTS 1404 and 1405, 


STEAM TURBINES, ‘Their Construction, 
Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 
1307, 1308, 1422, 1400, 1447, 1370, 
1372, 1521. ‘The articles have all been 
prepared by experts in steam engineering. 


PORTLAND CEMENT MAKING is de- 
scribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433, 
1465, 1466, 1510, 1511, 


AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip- 
tions of actually-bui't dirigible balloons and 
eevoplane Polar be ay ag ae 

MERICAN SUPPLEMENTS 1, 1149, 1150, 
1151, 1404, 1405, 1413, 1453.” 


THE TANTALUM LAMP. A full illus- 
trated description of a lamp having a metal- 
lic filament and burning at once without 
preliminary heating appears in SCIENTIFIC 
AMERICAN SUPPLEMENT 1523, 


THE WATERPROOFING OF FABRICS 
is thoroughly discussed in SCIENTIFIC AME- 
RICAN SUPPLEMENT 1522 by an expert. 


THE SPARK COIL, ITS CONSTRUC- 
TION AND MAINTENANCE, is the 
subject of a painstaking article in ScrEN- 
TIFIC AMERICAN SUPPLEMENT 1522, 


ELECTRIC IGNITERS FOR GAS EN- 
GINES are discussed in SCIENTIFIC AME- 
RICAN SUPPLEMENT 1514, 


CARBURETERS, a subject of immense im- 
portance to automobilists and the users of 
oil engines, is well treated_in ScIENTIFIC 
AMERICAN SUPPLEMENT 1508. 


EPICYCLIC TRAINS, which play an im- 
ortant part in toothed gearing, are ably 
escribed in SCIENTIFIC AMERICAN SUPPLE- 

MENT 1524. 


Price 10 cents each, by mail 


MUNN @ COMPANY 
361 Broadway New York 


JuLy 15, 1905. 


Scientific American 


Agents Wanted 


in every railway shop to 
solicit subscriptions for the 


Dailwap dlaster dtlechanic 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 


eeee ADDRESS --- 


Railway Master Mechanic 
305 DEARBORN STREET CHICAGO 
A MONEY MAKER 


Hollow Concrete Building Blocks, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO. 
615 N. €:b Street, Terre Haute, Ind. 


STA-RITE 


Ignition Plugs stay right 
the longest. 26 sizes. Por- 
celain, $1.50, Mica, $1.75, 
postprid, with handy 
wrench, inotor accessories. 
Tue rR. E. Harpy Co. 
225 Broadway, New York 


tengwid siz 
MAIL-ORDER Importers and Exporters of Linguistic Books. 
Specialists in Dictionaries in All Languages on All Subjects. 


LANGUAGES PRIN”ING COMPANY 
Languages Building, 15 West 18th St., New York 
oD 


fou USE GRINDSTONES ? 


{f sO we can supply you. Ali sizes 
nounte and unmounted, always 
keptin siock. Rememoer, we make a 
specialty 9: selecting stones for all Spe | 
cial pur}. res. Send for catalogue “I” 


The CLEVELAND STONE CO. 
»—— 2d Floor. Wilshire, Cleveland. 0. 


Manufactory Established 1761. 
Lead-Colored Slate Pencils, Rubber Bands, 
Erasers, Inks, Penholders, Rulers, Water 
Colors, Improved Calculating Rules. 
Send for descriptive Circular S. 


44-60 East 23d Street, New York, N. Y. 
Grand Prize, Highest Award, St. Louis, 1904. 


SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh upto one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in. the use of tools, and it will 
work as well as a $125 balauce. The article is accom- 
panied by detailed working drawings showing various 
Stages of the work. This article is contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents For sale by MUNN & CO., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


U fi 


BUFF 


TRANSITS AND LEVEL 


are used exclusively on the largest 
qorks where utmost precision ia re- 
quired. Send for new catalog No, 22. 
THE BUFF & _ BUFF CO. 
Boston, Mass. 


Hermaphrodite Calipers 


are constructed in a manner to insure 
the maximum rigidity with the mini- 
mum weicht. The chief sec liarity 
is the adjustable point. si auxiliary 
point is furnished when dssireu. The 
calipers have beeswax joints, 4. 6, 5, 
10 and 12 inches. ?rices 65 cents 
up to $1.50. Catalogue sent free. 


SAWYER TOOL MFG. CO. 
Fitchburg, Mass. 


AnAutomatic Pump 


that works wherever there is a spring, 
creek or pond. It, costs but little and 
works day aud night without atten- 
tion or expense. "The Niagara 
Hydraulie Ram, vsEp anv EN- 
DORSED BY THE U. 8. GOVERNMENT. 
Is made in all sizes. Free booklet and 
terms to agents upon request. 


Niagara Hydraulic Engine Co 
CHESTER, PA. 
or 140 Nassau St., New York, N. Y. 


THE EUREKA CLIP 


The most useful! article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students. Bankers, [nsur- 
ance Co:npanies and business men gen- 
erally. Book marker and paper Clip. 
Does not ~Lutiiate the paper. Can be 
used repcatedaly. In boxes of 100°for 25c. 
To be had of all booksellers, stationers 
and novion dealers, or by mail on receipt 
ot price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Bloomfield. N. J. 


GON 9218 


60 YEARS’ 
EXPERIENCE 


Trave Marks 
DESIGNS 
CopyRiGHTs &c. 
Anyone sending a sketch and Seacript lon may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free, Oldest aRenGy for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal, Terms, $3 a 
year; four months, $1. Sold byall newsdealers, 


MUNN & Co,3618 roadway, New York 


Branch Office, 625 F St.. Washington, D.C, 


Tickets, apparatus for dating and checking 
the issue of railway or other, Rainay- 


Walton & Wardrop.....sccccccccecceee 793,956 
Tilting gate, G. I. Pettit... « 794,113 
Tire gage, J. E. Lehman....... « 794,031 


Tire, pneumatic, J. K. Broderick... 1) 7937711 


Tire, vehicle wheel, G. B. Dryden. - 793,998 
Toilet box, combination, B. Study....... ++. 793,856 
Tool bars, device for balancing, J. M. Cornell 793,873 
Tool, combination, J. M. Sullivan.......... 794,057 
Toy, locomotive, D. P. Clark.... 793,637 


Dresser. 


Track cleaner, B. L. 
J. Heser. 


Traction coupling, J. 


Traction engine, J. H. Beck ie 793,817 
Traction engine, Stearns & Skinner. 794,055 
Trap, G. W. Leavenworth........... «. 793,841 
Trolley, W. F. Thompson... «- 793,965 
Trolley head, H. I. Jeffers. « 794,020 
Truly De Cs. NC ISON sestert yee etree Wace eS ose eee 793,799 
Truck, car, W. P. Bettendorf .793, 763, 793,764 
Truck, hand, O. Macfarlane................ 793,794 
Truck, tilting, McGowan & Piper.......... 794,111 
Tubes, apparatus for transversely corrugat- 

ing, Gearing & Rainforth 794,088 
Turbine, steam, E. C. Terry.. « 793,857 
Twine cutter, J. D. Kennard.............. 794,025 
Typewriter paper feeding mechanism, Fox 

Gh BALretty20-06-563 3 Wow bb ve tw th as Ob aes 793,780 
Typewriting copy hold ou. 3 

Heaney so sedis ce dieree sre dale we ae 794,099 
Typewriting machine, W. J. Lyter. 793,672 
Typewriting machine, J. A. Smith. +. 793,689 
Valve, L. J. Sommer, Jr..........66. «. 794,053 
Valve cap, J. V. Crone...........0.-.e0e 794,082 
Valve, combination relief and back pressure, 

Ws) HOchfeldt ss sino. W cas Sais cate ee 793,788 
Valve connected with gas hydraulic mains, 

Th SROOMAN wearsditinted ces Silas a ia a! erecese ae ore 793,679 
Valve device, J. C. Martin, Jr.... + 793,889 
Valve, float, S. C. Anker-Holth.......... 793,629 
Valve for air brake systems, triple, J. H. 

BI @00caist cic ae ciers csatete che e/eotaten sare onevaierehasen ets 793,979 
Valve, inflation, J. E. Keller, Jr.......... 793,937 
Valve, locomotive check, J. M. Coffelder, Jr. 793,769 
Valve, steam safety, Millett & Hannah, 

793,947, 794,034 
Valve, stop, Hopkinson & Milburn........ 794,014 
Valve, throttle, J. S. Chambers.... «+ 793,822 
Valve, time, E. L. Walter........ «- 793,698 
Valve trap, automatic, 0. C. Kingeaid.... 793,835 
Vat. See Indigo vat. 
Vehicle seat protector, adjustable, Elling- 

ton 2&» -Matthews.20 208 cc%k fawn tats 794,145 
Vehicle turning gear, J. C. Hughes. -. 794,018 
Vehicle wheel, R. S. Bryant......... «. 793,916 
Vehicle wheel, W. Tilsner........ - 794,058 
Vehicle wheel, J. F. De Jarnette.......... 794,143 
Vending machine discharging mechanism, 

Bee S. Mag On crccro adit stare ots Se aveteale ee 794,097 
Ventilator, Lombard & McArthur 793,670 
Vibrator, C. E. Gates............ « 794,008 
Voting machine interlocking mech . 

de FLVAUSTOL OT tara'a:-erctereis o75 ss «tals lataliaceteie saeco 8 793,666 
Wall, foundation, L. D. Ewing. 793,645 
Wall structure, A. W. EHager.............4 793,829 
Washbowl! and water receptacle, combined, 

S. Wa Rosenfeld...... 2.5... c ccna ewes 793,960 
Washing machine, Carpenter & Dowker.... 793,987 
Water closet, O. C. MKingcaid......... +» 793,836 
Water elevator, J, J. Powers...........+4. 793,953 
Water feed regulator, T. G. Rakestraw.... 793,678 
Water meter, J. Thomson............ «es. 793,966 
Water or other fluid gates, mechanism for 

operating, G. S. Walker..............6- 793,753 
Water or the like, apparatus for clarifying, 

B. Kniffler......... «+ 793,727 
Water wheel, T. Lambet . 794,030 
Waterer, poultry, C. K. Todd............ 793,859 
Weight, adjustable balancing, 

JaKODSSONr cea os OS ssi clea ne Oe feleetes 794,032 
Well jack, oil, J. W. Rhoades. 793,804 
Wheel, R. P. Abraham............ 794,066, 794,136 
Wheels and rails, device for increasing the 

adhesion between, R. C. Lowry........ 794,151 
Wheels to axles, device for gripping, I. 

De@utseh™, ? sheets Leck wake paws acm eee ae 793,922 
Wheelwright machine, J, W. Russell...... 793,911 
Whist tray, duplicate, H. H. Rockweéll.... 794,046 
Windmill, J. P. Muller.............. 793,733 
Window, T. Roberts........ aes . 794,121 
Window frame ard window sash, S. 794,024 
Window screen, S. H. Garrett.... 794,001 
Window sill attachment, E. A. King 794,027 
Wire coiling machine, G. B. Smith...... 793,688 
Wire reel and stretcher, J. C. Dains...... 793,921 
Wire supporting standard, W. V. Gilbert... 794,093 
Wrench, :Cs <AL (Paisley icc es i o5i5 veins ae © 794,044 
Wrench, J. E. Ackerman.........cceeeeeee 794,067 

LABELS 
‘American Joint,’ for leather goods and link 

belting, C. A. Schieren & Co.......... 12,254 
“Broncho Busters,’? for children’s  stock- 

ings, A. W. Porter & Co..........e0e. 12,253 
“Cake Walk,’’? for molasses, Goyer Alliance 

Refining = “CO sii. esis seo sk se ea eas alee ees 12,241 
“‘Cere-Root-Herb-al,’’ for cereal beverage rem- 

edy, Se MSL 1e% aise Sareea eae aie ele sien 12,238 
“Crown Brand Cantaloupes,’’ for cantaloupes, 

Brawley Farming and Experimental Co. 12,247 
*“Davie’s Ole-Fashun Method,’’ for cornmeal, 

AS, Da VIO sie .c toca si acahev's ore edafel ace ove Glace ayo, 12,244 
“Empress Almond Cream,’? for complexion 

cream, “H.. “Sharp i.-c.icsic. cis oe oe Oe 12,248 
“Tiyrine,’? for medicines for the eye, D. S. 

HAG OP! ise Sscod ook o apetarsis sin are bcs bush Sheetal 12,249 
“Flor Extra Fina,’’ for 

Lithographic: (COs. sacs viet. caces eae ws 12,232 
‘Wlor Fina,’’ for ci; 

PTAPHIC~ 2 COW ates sale Saas wi vlanaters es waGie ei acees 12,233 


“Good Luck,’’ for saccharine syrups, Goyer 
Alliance Refining Co 
“Gran Fabrica De Tabacos,’’ for cigars, Am- 


12,242 


erican Lithographic Co...............65 12,231 
‘Hlartman’s H. M. H. Peaberry Coffee,’’ for 

coffee, H. M. Hartman............. eee 12,240 
“Hodnett’s Gem Soothing Syrup,’’ for sooth- 

ing syrup, A. T. G. Tiodnett............ 12,251 
‘Lxo Fizz,’’ for aperient water, T. Frantz.. 12,237 
“Little Sultana,’’ for cigars, Schmidt & Co. 12,235 
“Onwa-Board Anagrams,’’ for a game, R. 

Wee's Mansfield eveccg 5 acs cca erdns 8 2 eases ate eS os 12,255 
“Pacolet,’’ for cigars, Schmidt & Co...... 12,234 
“Paper Doll Dressmaking Outfit,’’ for dress- 

making outfits for paper dolls, J. A. 

Wika ley Ses triwan ro.5 5 hpettessceisusteseslelac, feelers 12,256 


“Randall’s Grape Juice—Gold Medal Brand,’’ 
for unfermented fruit juices, Chautau- 
Qua ruil. Cosa caesar atasiis ate oy heve se 

“Republic,’’ for flour, Pittsburgh Milling Co. 12,243 


*‘Rodent’s Rat-Cheez,’’ for rat poison, Ro- 
dent’s Rat Cheez Co............c eee 12,257 
‘Santos,’’ for hair tonic, Warshaw Bros.... 12,250 


“Tabasco Oysters,’’ for canned oysters, Me- 
Ilhenny Canning & Mfg. Co............ 12,245 
“Tabasco Shrimp,’’ for canned shrimp, Mc- 


TIlhenny Canning & Mfg. Co............ 12,246 
“Three Star Table Mustard,’? for mustard, 
Cz GOlAStCIN: o257 Sie coast aieicie See sve whee omvewioiere 12,239 


‘Veg-e-fruit Anti-Toxic Laxative,’ for medi- 
cine, F. L. Sweet......cccccccccccsccees 12,252 


PRINTS. 


‘Daily Report and Reference Time Sheet,’’ 
for time sheet, L. Collins................ 
“Maryland Potato Chips,’’ fc potato chips, 
H. A. Willower........cccececcceceeeces 
“‘Men’s Apparel for Fall,’’ for men’s apparel, 


1,368 


1,363 
B. Kuppenheimer & Co............ 3: , 1,367 

“The Food You Come Back To,’’ for cream of 
wheat breakfast food, Cream of Wheat Co. 1,362 


“Toca-Coca,’’? for beverage, W. A. Mosher.... 1,364 
“‘What’s the Use,’’ for corn cure, Thomas & 
BLOW! 5 ahsd Seat: Sao aig efeitos ore s/o sees Fidiehsie one 1,365 


A prirted copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished. from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
xiven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further_ particulars 
address Munn & Co., 361 Broadway, New York. 


(PER 


WANTED.-—Fxpert Drill Operator, Naval Station, 
Guantanamo, Cuba. Yor further information address 
““Chief of the Pureau of Yards and Docks, Navy De- 
partment, Washington, D. C.” 


SPECIAL MANUFACTURING. . 


' DIES np STAMPINGS TO ORDER. 


SREC'L. MACHINERY-MODELS-EXPERIMENTAL WORK. 


DROP FORGING DIES AND DROP-FORGINGS. 
HARDWARE SPECIALTIES erc.MANFD.TO ORDER.SENO SAMPLES 
OR DRAWINGS FOR-ESTIMATES., WRITE FOR OUR BOOKLET. 


THE GLOBE MACHINE & STAMPING: CO. 
970: HAMILTON ST, CLEVELAND, OHIO. 


T; 
Corliss Engines, Brewers’ 
and Bottier Machinery. tre VILTER 
MFG. CO. 89 Clinton St. Milwaukee, Wis 


MODELS 2 EXEERIMENTAL WORK: 


nventions developed. Special Machinery. 
E. V. BILLAARD. 24 Frankfort Street. New York. 


Metal” Specialties. and 
s igs Manviachired 


Dies, Tools, Models and Special Machinery 
HOEFT & MOORE, Chicago, nd 


OFFICE. $587 Fret AVENUE: WORKS INDIANA & FRANKUN: STARLETS. 


BALLOONS 


Special [Machinery designed and built to order. 
G. M. MAYER, M.E., 1131 Monadnock B1., Chicago, Ll. 


Aeronaut L. Stevens, 
Box 181 Madison §Sq,, N. Y. 


and Experimental Work. 
Broadway, New York City. 


Experimental &Mortel Work 
RUBBER, Sansa 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 


INVENTORS’ AND MACHINISTS’ Machines 
and Tools designed. Inventions perfected. Accurate 
drafting. C. H. M’Giehan & Co., 110 W. 34th St., N. Y. 


Are you interested in Patents, Model or Ex erimental 
work? Our booklet: entitled . 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc. 


8-10-12 Jones Street, New York. 
largest equipment; lowest pric- 


NYENTORS es. Send sample or 


model for low estimate and best expert SdviceFR 
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0. 


Model Machinery 
W. H. CRAWFORD | 


We manufaciure MET AL SPE- 
CIALTIES Of all kinds, to order; 


NOW OFFERED TO 
FOR THE 


Pror. EDWIN 


Vol. I. 


Vol. Il. 
19 are full pages (3 in full color). 


treatise on electrical subjects. 


used practically all over the world. 


request. Address 


[THE HARRINGTON & KING PERFORATING Co. 


FORATED META 


‘Oo. UNION SF 


THE GENERAL PUBLIC 
FIRST TIME 


“Electricity in Every-Day Life” 


THE GENERATION OF ELEcTRICITY AND MAGNETISM ; 
trations, of which 19 are full pages (3 in full color). 


THE ELECTRIC ARTS AND SCIENCES ; 


Vol. III. THe ELecrric Arts anp ScrENcEs (continued) ; 609 pages, 270 illustra- 
tions, of which 18 are full pages (2 in full color). 


This is undoubtedly the most comprehensive and extensive popular 
It is written by the foremost electrical expert 
of the United States, Prof. Edwin J. Houston, a founder of the famous 
Thomson-Houston Electric Company, now known as the General Electric 
Company, whose arc and incandescent lights and trolley-car system are now 


It is no longer a matter of choice whether or not one shall become 
acquainted with the general facts and principles of electric science. 
intimately does electricity enter into our every-day life, that to know noth- 
ing of its peculiar properties or application is, to say the least, to be severely 
handicapped in the struggle for existence. 


The three volumes will be sent by express, prepaid, on receipt of $4.00 in 


stamps, draft, money order or registered letter. 
offer will ‘be submitted upon request. 


P. F. COLLIER & SON, 418 West Thirteenth St., New York City 
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L BOF EVERY DESCRIE TION, 


FOR ALL: ES 
CHICAGO, ILL. 


WANTED-—Men and boys to learn ‘ 
Cannot supply demand for graduates. $4.00 to $5.09 per 
day. Many complete course in two months. Graduates 
admitted to Union and Master Plumbers Association. 
Send for free catalogue. COYNE BROS. Co., Plumbing 
Schools, Cincinnati, O., St. Louis, Mo. 


MASON’S NEW PAT. WHIP HOIST 


for Cutrigger hoists. Fasterthan Hlevators, and hoists 
direct from teams. Saves handling at less expense. 
Manfd. by VOLNEY W. MASON & CO., Inc. 
Providence, R. I., U. S. A. 


lumbing trade. 


NOVELTIES & PATENTED ARTICLES 
| MARUFACTUREO: BY CONTRACT. PUNCHING-DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOCL WORKS, CceVve LAND, 0, 


7 Mavical Apparatus. 


‘ Grand Fook Catalogue. Over 700 engravings 
2c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 


AUTO STO RAGE BATT ERIES 


ALL KINDS 


THE WILLARD STORAGE BATTERY CO. CLEVELAND.o 


BRAZE CAST IRON WITH BRAZIRON 


Cheap, easy. Send 12 centsinstamps for information, 
testimonials and samples of Braziror and flux sufficient 
for several jobs. 

THE A. & J. MANUFACTURING COMPANY 
9S. Canal St., Chicago, Ill. 


INVENTORS.—Our specialty is practically devel- 
oping inventions. Design and build special, plain and 
automatic machinery, presses. dies, models, patterns 
and jigs. Send for Booklet No. 5. 

A. NACKE & SON, 236-42 S. 9th St., Philadelphia, Pa. 


PU ITHE SCH ERE Te } STAMP. «CO. 
Pe STEEL STAMPS, LETTERS A FIGURES. 
v BRIDGEPORT. CONN. 


The Monthly is the standaml p ub- 
Journal C ON CR ETE lication upon Port- 
land cement construction, and inva'uable to cement 
workers, engineers and contractors. Send $1.00 tor a 
| Fears subscription or write for special offer. Concrete 
ublishing Ce.. Dept. F, Detroit, Mich. 


Telegraphy 


Circular free. Wonderful 
automatic teacher. 5styles 
$2up. OMNIGRAPH 
CO., Dept. 52, 89 Corte 
landt St., New York. 


A really excellent manual by Ed- 
win |». Houston, which presents in 
lucid form a mass of timely informa- 
tion not elsewhere attainable in 
handyform.—From The Herala, New 
York, February 11, 1905. 


The manifold applications of elec- 
tricity in modern industry are strik- 
ingly shown in the illustrations.— 
From The Review of Reviews, Feb- 
ruary, 19€5. 


Everything that one wishes to 
know about electricity is described 
in non-technical language in Edwin 
J. Houston’s * Electricity in Every- 
Day Life.”’—From The Press, New 
York, January 28, 1905. 


The books are peculiarly adapted 
to their popular purposes. — From 
The World, New York, Jan’y 27, 1905. 


There is no slurring over difficul- 
ties, but an earnest effort is made to 
present them in such a shape that 
they can be understood with no 
technical education.—From The Sun, 
New York, January 21, 1905. 


Dr. Houston needs no introduc- 
tion to the electrical student. His 
writings are always clear and enter- 
taining, and, above all. accurate. 
The style of the work is such that 
any one can read it understandingly. 
Indeed, if any one goes througb this 
work carefully, he may_ consider 
himself well posted_in elementary 
electrical science.——From The Elec- 
trical Review, February 18, 1905. 


J. Houston’s 


584 pages, 217 illus- 


566 pages, 313 illustrations, of which 


So 


A special easy payment 
A prospectus will be sent upon 


Scientific American 


Orient Buckboard, 4 H. P. Price $375. 


$375 


That is the smallest amount of money that will buy 
@ new, up-to-date motor car. 

It is the price of the Orient Buckboard and when you 
pay it you get two or three times the value that you get 
in any other light car. = 

The Orient Buckboard makes 35 miles an hour, and 
climbs any hills with full load. Costs only half a cent a 
miletorun. So simp le you can drive it. anywhere with 
an hour practice. Catalogue showing four styles—two 
or four passengers— free. 


WALTHAM MFG. CO., Waltham, Mass. 


Members of Asscciation of Licensed Automobile Manufacturers, 


AUTOMOBILES $195 


Up (we can sell your auto). 
Autoand Launch Supplies, En- 
gines, etc. Send postage. 

vy) Auto Exchange & Supply Co. 
==". A.L. Dyke, Manager, 3939 Olive, St. Louis 


yeti 


Wey 


AUTOMOBILES 


Do you want to buy a second-hand automobile? Ex- 
change or sell, write us. We are the largest dealers in 
new and second-hand automobilesin the world. Write 
us for our bargain sheet of machines on hand. We are 
sure we have what you want. 

TIMES SQUARE AUTOMOBILE COMPANY 
164 W. 46th St., near Broadway, New York City 


Hackett Automobile Jack 


ay A necessity for automobile owners. 
It is faster, stronger and easier to op- 
erate than any other make. Twenty 
different lifts. Can be unlocked so as to 
prevent weight going down while ar- 
ranging any part of automobile. Folds 
to very small size. Price $3.50. 


\ HACKETT MANUFACTURING CO, 
41? Franklin Ave., St. Louis, Mo. 


NORTHERN 


Automobiles 


The Silent Northern Touring Car—side entrance—18 H. P., 
price $1,700, is the only touring car that is both Dustless 
and Noiseless, 

The 24-Inch Fly Wheel with Fan Blades 
sends a powerful blast of air under the car toward the rear axle, 
destroying the vacuum caused by swiftly moving car and driving 
away all dust. ' Riders in the Silent Northern enjoy complete 
freedom from the “dust nuisance’? regardless of speed. 
Northern mechanism—all under the hood—is the simplest, 
most accessible and most compact in the world. The Silent 
Northern 2s the only car at the price equipped with Four- 
Inch Tires. Write for Catalogue No. 21. Illustrates com- 
plete line, including the sturdy Northern Runabout 7 bh. p.. $650. 


NORTHERN MANUFACTURING CO. 


Detroit, U.S. A. 
Member Assoctation Licensed Automobile Manufacturers 


__ THE SUPPLEMENTARY 
SPIRAL SPRING 


Absorbs all vibration, No jolts or rebounds. 
Jmem,? Acts alike under light and heavy loads, 
I) Stands the test, adds comfort and new delight 

Pe, to motoring. saves engine, tires and springs. 

Will please you as hundreds of others. State 
g2* make and model of your car, 
SUPPLEMENTARY SPIRAL SPRING CO. 
4529 Delmar Ave., St. Louis, Mo. 


LEARN TO BE A WATCHMAKER 
BRADLEY POLYTECHNIC INSTITUTE 


Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 


LARGEST and BEST 
WATCH SCHOOL in AMERICA 


We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics, Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 


Stationaries, Portables, Hoisters, Pump- 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 


Gasoline, Gas, Kerosene. 
Send for Catalogue. 

State Power Needs. 

E Co., Box 148, STERLING, ILL. 


(p-Top ?. 


© PROVE that Daus’ “Tip-Top” is 


ny 
the best and simplest device for making 
100 copies from pen-written and 50 
copies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, .on-ten-. (10). 
days’ trial. 
Price 87.50 lesa > 
trade diacountof 

88% per cent, or 


Net 


Ail varieties atiowest prices. Best Raitroad 


B, Daus Duplicator Co., DausBlig, 111 John St., New York 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 


Ceales Sewing Machines, Bicycles, Tools. etc. Save 


Money. ListsFree. CHICAGO SCALE CO.. Chicago, I). 


CRUDE ASBESTOS 


DIRECT FROM MINES 


PREPARED | R,H. MARTIN 


be 5 
ASBESTOS FIBRE | oFrice, sT. PAUL BUILDING 
for Manufacturers use 220 B’way, New York. 


, RICATE 
EIMET Db eerie 


15 to 21 Olinten Street. 


Lengths 15, 16, 17, 18 Feet _ 


Rushton cn Canoes 


As rapid in delivery as she is speedy inth wuter—no cc.ay—immeuiate shipments—strong, light and graceful. Built of 
seasoned cedar—covered with best quality of canvas. Price, packed, $32 to $44. Send for catalogue of Dinghies, pleasure 
boats, all-cedar and canvas-covered canoes, oars, paddles, sails and fittings. Write to-day. 


J. H. RUSHTON, 819 Water Street, Canton, N.Y. 


I Cente 


l Wy ) 
= TRUCKS 


ELecraic 


j @ 
We have complete 


Sits. YOUR OWN ELECTRIC LIGHTS | 


Any size place, summer homes, launches, yachts, etc. 
OUTEIT Every detail included; very best materiale practical, 
$ 450. So simple no electrician required. Light All the Time, 

as storage battery included. Gas, Gasoline or Steam 
mal engines used give plenty of power for pumping water, 
sawing wood, refrigeration, eic. For our new 56-page 
Catalogue describing over 100 different outfits, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 


COMPLETE 
20 LIGHT 


More Economical than 
Horse-Drawn Drays 


POPE MOTOR CAR CO. 
Indianapolis, Ind., U. S. A. 


The 
Wizard 


NTORY | 


The Modern Machines for Mechanics } 


Here are two of the most useful and indispensable machines. The cut on 
the left shows the best Bench Drill ever constructed for sensitive work. 
Drills from smallest size up to 5-16 inch. Spindle has Morse No. 1 taper 
hole and is counterbalanced by coil spring around feed lever shaft. Insures 
perfectly true and accurate work, The Twentieth Century Polishing Lathe, 
see cut on right, is one of many different styles and sizes of Polishing Lathes 
that we manufacture, We have them to run by foot or belt power, for use in 
all mechanic’s lines. Send for catalogues B-15, C-15. 


THE W. W. OLIVER MFG. CO., 1482 Niagara St., Buffalo, NeYe 


Economical Power 


4Insending outtheir last specifications for 
gasoline engines for West Point, the U. Ss. 
War Department required them 


Olds Engines or equal.’”? This speaks vol- 


umes for our engines. It means they excel all 
others or the U. S, Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
and are so simply and perfectly made thatit re- 
quires no experience to run them, and 


Repairs Practically Cost Nothing. 


Send for acatalogue of our Wizard Engine, 2 
to8 H. P. (spark ignition system, same as in 
the famous Oldsmobile)the most econom- 
ical small power engine made; fitted 
with either pump-jack or direct con- 
nected pump;orour general cata 
logue showing all sizes, 


Olds Gasoline Engine Works, 
Lansing, Mich. 


Of course this is an impossible 
picture, but it will serve to call 
attention to the West Tire Setter, 
a tire setting machine that does 
all the work of setting a tire bet- 
ter than it can be done any other 
way, and in one minute, as against 
an hour by the old way. Every 
manufacturer of vehicles or wheels 
and every repair man and black- 
smith should have one. Saves its 
cost and shows a handsome profit 
in a very short time. 


Write for Catalog B. 


New York Agents, R. H. Devo & Co., Binghamton, N. Y. 


Volt Ammeters 


Pocket size, but large enough fur accuracy 
and practical use. Various ranges for test- 
ing batteries. electric lig nt, telephone and 
other circuits, ete. Also, Voltmeters and 
Ammeters for general measurements. 

se Send for Circular. 


L. M. PIGNOLET, 
80 Cortlandt St.. New York, N.Y. 


Qur \Jicroscopes, Microtomes, Laboratory Glass- fi 
ware, Chemical Apparatus, Chemicals, Photo }} 
Lenses and Shutters, Field Glasses, Projection |pag 
Apparatus, Photo-Micro Cameras are used by 
the leading Lab- oratories an 
Gover’nt Dep'ts 


West Tire Setter Co. 
Rochester, NY. 


Bausch & Lomb Opt. Co. 


ROCHESTER, N, ¥. 
NewYork Chicago Boston Frankfurt, G’y 


? 


Che Watrres Gas Engine Whistle 


is an innovation for marine motoring. Itis operated simply by spent 
gas and does not affect the running of the engine. Whistle blown by 
the touch of accord at engineer’s elbow. Blows simultaneously three 
tones of chromatic scale and can be clearly heard two miles away. 
Does away with all hand pumping. The device is simple, easily 
attached and has nothing to get out of order. It is absolutely safe 
and satisfactory. Thirty days’ trial allowed, then, if not satisfactory, 
say so, and back goes your $35. Booklet on request. 


GINE WHISTLE COMPANY, 1137 Broadway, New York 


Convert your Bicycle 
into a Motor-Cycle or 
your Boatintoa Launch 
by using one of the Steffey 

oters. Also a complete 
line of Motors and Castings 3f 
for AutoorStationary. Lowest ff 
prices. Sendstamp for catalog (J 
STEFFEY MFG. Cu. 
2720 Brown St. Phila., Pa. 


Vapor 


THE Nutlite {*2°s Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 

. Exclusive territory to good agents, ("Write for 
catalogue and 


rices, 
Chicago Solar Light Co, Dept, Chicago 


The Most Modern Marine Motor 


having the most rapid speed and 


GAS EN 


Complete 
Only 


JUSTSENDMEONEDOLLAR 


and I will ship C. O.D. to any railroad station in the U. 8. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, but | will furnish the evidence 
and Jeave the verdict to you. After you examine this range, 
if you aresatisfied in every way. pay Agent $14.00 and freight, 
and you become the po sessor of the best range in the world 


weighing least per h. p. and_pos- 
sessing the fewest parts isthe Van 
Auken Motor. No vibration, 
easy to operate, simple, reliable, 
. clean. _Great_power.. Perfect cou. 
trol. Always ready. Every stroke 
cleans the cylinder. 


VAN AUKEN-CLEVAUC CO. 
Yonkers, N.Y., U.S.A. 


OP'S STEE 
FOR TOOLS, 
W™ JESSOP & SONS L2 SI 


il 


The range has six 8-inch lids; 18-inch ovens; 
15-gallon reservoir; large warming cl. set; top cooking ser- 
vice 30x34 ins. tuaranteed to reach you in pertect order. 
Shipping wei ht, 400 Its. Thousands in use and every one of 
them giving satisiuction. Wr.te for full description and 
testimonials. 


WM. G. WILLARD 
No. 12 WILLARD BUILDING ST. LOUI Ss, MO 


i ——— tor the money. 


JESS 


816-320 CHESTNUT STREET N U 
Q B 
N 
A Magic Lantern for showing Engrav- 

a ings, Prints, Cuts, Illustrations a Books, Ss Cc 
Models and Specimens on the Screen witnout K T 
previous preparation, brilliantly lighted and, J VU 
in natural colors. Send for circular. D R 
Williams, Brown & Earle D A 
Dept. 6, 918 Chestnut St., Philadelphia, Pa.; J B 
N L 

G EA. E. GALLIEN, Mgr. 

MAC UNITED STATES BRANCHES 
New York Bousron PHILADELPHTA 
12 West 33d St. 20 Park Square 1120 Chestnut St 


AND CONTRA 
ACME ROAD MAGH’Y CO.,F RANK 


Cuicaco, 1461 Michigan Boulevard. CLEVELAND, 406 Drie St. 


ROAD 


